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Multiple Spindle Valve Finishing 
Machine. 





The illustration on this page is of a ma- 
chine designed primarily for boring, facing 
and tapping brass valves, but is, of course, 
capable of doing many other kinds of work 
in the same class. 

The machine consists essentially of a 
central column through the center of which 
passes a vertical shaft driven at the bottom 
by a pair of planed bevel gears and driv- 
ing at the top, by means of spur gears, two 
sets of spindles; one for boring and facing, 
the other for tapping. Below the spindle 
is a rotating table to which are fixed the 
work-holding devices. 

There are three boring and facing spindles 
which are placed equidistant about the cen- 
tral column and are all driven by the same 
gear on the central driving shaft. They 
are fed downwards by the usual rack, pinion 


and lever; a stop collar being provided at Sead -_ 
\ 


top which gauges the depth of the boring 
or facing. Counterbalances return these 
spindles to their highest positions, when the 
levers are released. 

There are two tapping spindles, driven 
from the same central shaft at one-fourth 
the speed of the others, and these have a 
reversing motion inclosed in the casing seen 
just below the lower spindle bearings. 
‘his reversing motion consists of the usual 
double-ended clutch, spur gears being used 
to transmit the reverse motion. The ar- 
rangement {is such that when these spindles 
are raised up to clear the work and are 
consequently running idly, the taps run in 
the reverse direction, but when brought 
down to the work their direction of rotation 
is automatically changed and the tapping 
begins, continuing to the desired depth as 
limited by the stop collar when the tap is 
again automatically reversed and backed out. 

There are six chucks for holding work— 
one more than the number of spindles—the 
extra chuck being the one from which the 
finished piece is removed and a rough cast- 
ing inserted in its place, while the various 
operations are going on in the other chucks, 
the rotating table being indexed for six po- 
sitions. The index lock-bolt for table is re- 
leased by foot-treadle, a helical spring forc- 
ing it to place. 

The chucks also revolve to bring the vari- 
ous faces of the work into position to be 
operated upon, and are indexed, the index 
pins being operated by the weighted levers 
seen beneath the table and released by the 
knee of the operator; one of the hand-wheels 
shown opposite each chuck being for rota- 
ting it, while the other is for closing the 
chuck upon the work. 

Universal chucks upon the spindles accu- 
rately center and hold the tools, which are 
ilso driven by flats formed upon the upper 
ends of the tools which fit into milled slots. 

On the horizontal shaft below is a three- 
step cone pulley for a 4-inch belt, and the 
bevel gears for driving the upright shaft 
ire of steel, cut by Bilgram. 

The machine is furnished with every- 
thing needed for its operation, including a 
set of jaws for 1-inch valves. Other jaws 
may be readily made by the user, or are 
furnished to order by the makers of the ma- 
hine, The Lodge & Shipley Machine Tool 

o., Cincinnati, O. 





Philadelphia Shop Notes—II. 





GEORGE V. CRESSON CO. 


Though one of the older concerns of the 
city, the works of the George V. Cresson 
Co. are now practically new, recently erect- 
ed new buildings, in addition to those built 
a few years ago when the company moved 
out of the crowded section of the city to 
Germantown Junction (corner Eighteenth 
street and Allegheny avenue, Philadelphia) 
giving them not only a very large, but also 





foundry No. 8, in which castings of brass, 
phosphor bronze and steel are made. This 
building is nearest the main line of the 
Philadelphia & Reading R. R., and is 34x 
65 feet. Adjoining it is foundry No. 2, 
which is for light work in iron, and is 
100x65 feet. 

In front of this, and at the left of the 
engine room, is a foundry storage house, 
with capacity for 100 tons of molding sand, 
200 tons of coke, 300 tons of coal, and 1,500 
tons of pig iron. 


MULTIPLE SPINDLE VALVE FINISHING MACHINE. 


one of the most modern manufacturing 
plants. This company makes a specialty of 
transmission—makes miles of shafting, and 
tons of hangers, couplings, pulleys, etc., 
many of their methods of manufacture being 
quite unique. 

On page 2 is a cross-section of the 
buildings as now arranged, which will give 
a fair idea of the plant, and especially of 
the power transmission, which has some 
unusual features. 

At the extreme left of the engraving is 





The engine room is 36x28 feet, back of 
this being the boiler room, 36x30 feet, and 
the cupola house, 34x25 feet. 

At the right of the engine room is 
foundry No. 1, which is for heavy work, 
and is 200x55 feet, back of this being the 
carpenter shop, pattern shop, and pattern 
storage house, which are, altogether, 100x 
55 feet. 

In the open space at the right of this is 
a track upon which a locomotive and car 
are seen standing, there being in this space, 


behind the general manager’s office, a swing- 
ing jib crane. 

In the building which carries the flag is 
the general manager’s office, drawing room, 
shipping department, and store room, 108x 
21 feet, 

At the right of the office building is ma- 
chine shop No. 1, which is the older of the 
two machine shops. It is 500x50 feet, with 
a basement under it 250x50 feet, and is de- 
voted to finishing pulleys, couplings, hang- 
ers, etc., and contains some special ma- 
chines, though most of them are standard 
tools; Niles pulley lathes being used for 
turning pulleys. 

A covered passage extends from this ma- 
chine shop to machine shop No. 2, which is 
a very recently completed building at the 
extreme right, 244x108 feet. 

Many new tools have been put in here, 
including, among the largest, a Pond 60- 
inch by 40-foot lathe, a Niles 16-20 foot 
boring-mill, and the largest size of Rich- 
ards side planer (made by Pedrick & Ayer), 
in front of this tool being a deep, walled-up 
pit, which will take in the largest work they 
are likely to be called upon to handle. 

In this shop they turn their shafting, 
which is made mainly of mild steel. The 
use no lathes in turning it, excep’ pe 
cial pieces and the largesi s a 
shafting being mad 5 lent spec 
shafting machinery n 
Machine Company, of ©’ 

In this system of 1 g the 
rough bars, after bein; straight- 
ened, are passed througkL . machine having 
feed rolls that feed the shaft through a 
hollow spindle having at each end a cutter 
head provided with four adjustable cutters, 
somewhat resembling lathe tools. The first 
of these through which the stock passes 
roughs it nearly to size, and the second 
finishes it—if it can be called a finish, the 
surface being, in fact, pretty rough as it 
leaves this machine. Abundance of lubri- 
cant is pumped onto the cutters, and the 
work goes on (absolutely without interrup- 
tion, except for replacing dull cutters), at 
the rate of 1 foot in 80 seconds for 2-inch 
shafting, as timed by myself, which is 
equivalent to just 45 feet per hour. As the 
end of one shaft passes through the feed 
rolls, another follows and pushes the first 
one on through, after the manner of boards 
passing through a planing-mill. 

From this machine the shafts go to a 
straightener, which is similar in construc- 
tion to the ordinary wire straightener, but 
has very heavy hardened steel rolls that 
not only straighten the shaft approxti- 
mately, but also planish the surface, putting 
a very good finish upon it. A man then 
finishes the straightening operation by the 
good old chalking method, the shaft re- 
volving upon power driven rollers, and the 
force for doing the straightening being sup- 
plied by a special power driven press, the 
vertical plunger of which is driven by an 
eccentric. 


It will be noticed that there is a plentiful 
supply of traveling cranes in these shops, 
and, in fact, the evident intention has been 
to have every modern improvement. 





The power and transmission plant is 
somewhat unique, and the arrangement 
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will be readily understood from the en- 
graving. It commences with a 350 horse- 
power Greene engine, running under; cotton 
ropes 14’ and 14%’ diameter being used for 
transmission. There are at present nine of 
these ropes on the main wheel, and they are 
led off in three groups, as shown, with 
three ropes in each group, one of these 
groups of three passing through a long 
underground tunnel to the center of ma- 
chine shop No. 1, where the ropes pass up 
to the line shaft, other ropes then passing 
from this shaft down to the tunnel and on 
to machine shop No. 2. The tunnel through 
which the ropes pass is large enough to be 
walked through readily, and is clean, dry 
and well lighted, communicating at inter- 
vals with the various basements which are 
used mainly for storing a very large stock 
of pulleys, hangers, etc. They report that 
the system gives excellent satisfaction. The 
ropes run at a speed of 4,000 feet per 
minute. 


In the foundry I noticed a core oven, the 
inside of which was cylindrical and having 
at the center a vertical shaft, upon which 
were circular shelves for the cores to rest 
upon, these shelves being loosely held upon 
the shaft, so that any one of them can 
easily be rotated about the shaft to bring 
any desired core opposite the door. The 
shelves about fill the interior of the oven, 
and can be adjusted to any desired distance 
from each other, as they are supported by 
set-screwed collars upon the shaft. 

Heat for this oven is taken from the 
brass furnaces, which are just the other 
side of a wall, and thus cores are baked by 
heat which would otherwise be thrown 


away. 
ALBRO CLEM COMPANY. 


At the works of the Albro Clem Com- 
pany they were making a worm and wheel 
that are remarkable. They are to be used 
inthe new U.S. battleship ‘‘ Iowa,” and 
are being made for the American Ship 
Windlass Co., of Providence, R. I. The 
wheel will be 70 inches pitch diameter, with 
50 teeth 4.398 pitch ; the worm, which is 
of bronze, being 194 inches diameter at the 
ends, i7}+ inches at the center of its length, 
and 34inches long. This makes the teeth 
in the wheel about 3 inches deep and 8% 
inches wide, which, thougha very unusual 
job of hobbing, is well within the capacity 
of the special machines which have been 
constructed for such work by the company. 





Visitors to Philadelphia who arrive at or 
depart from the fine new terminal station 
of the Philadelphia & Reading road, will 
have their soup, coffee, etc., brought down 
from the top of the building where the 
cooks are located, by an elevator constructed 
by the Albro Clem Company 
that has some unique features. 










































































The travel of the small caris  .., 





through a distance of 104 feet, Rc ae as 
which it accomplishes in 20 “a 
seconds. At first the ordinary 

dumb waiter was put in that had to be 
worked by hand, but it was soon found 
that the energy required to keep up (or, 
rather down), the supply of eatables was 
much more than could be supplied by a 
man pulling upon ropes. The diminutive 
elevator put in is driven by an electric 
motor which runs at 1,950 revolutions, and, 
of course, there are reducing gears to the 
worm shaft, besides which there are other 
worm reducing gears for reducing the 
motion of those parts which shift the belts, 
and to which the band brake is applied; as 
otherwise, the motion of shifting and the 
retardation of the brake would be so rapid 
as to cause some disturbance of the comes- 
tibles. 

These are new features in elevator con- 
struction, as is also, I believe, the arrange- 
ment of the wire ropes on the winding 
drum, by which as the car rope is paid out 
the rope for the counter-weight is wound 
on, there being space between them of 
about one groove. The drum is thus always 
nearly filled with rope, regardless of the 
position of the car. 

BEMENT, MILES & CO. 
One of the most noteworthy tools recently 
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constructed by Bement, Miles & Co., is one 
which they call a double-head rotary planer, 
which is designed mainly for tooling the 
ends of long wrought girders, such as are 
used in structures of various kinds. Many 
of the machines used for this work plane 
but one end at a time, and are sometimes 
arranged to swivel to any desired angle. 

The machine in question has a bed 70 
feet long, and bas a head fixed at one end, 
but arranged to swivel and feed at any de- 
sired angle. The cther head also swivels to 
any desired angle, and is mounted upon a 
saddle, which is traversed upon the bed by 
power, clamps at any desired point, and is 
driven by an electric motor mounted upon 
the saddle. Each head has a cross-feed of 
8 feet, and the movable head traverses upon 
the bed 50 feet, thus making it very con- 
venient to simultaneously plane, at any 
angle, both ends of a beam of any length up 
to 55 feet, while, of course, the matter of 
length with method of driving adopted is 
simply a matter of length of bed and shop 
room to put it into. The machine as con- 
structed weighs 75 tons, its great power 
and rigidity enabling extraordinarily heavy 
cuts to be taken. The Pencoyd Iron Works 
are to use it. For the Edison General Elec- 
tric Company they are building a 14-20- 
foot boring-mill of unusually heavy pro- 
portions and power, the plan of which 
includes a large pit in which the main 
bearing is placed, and which is accessible 
by steps leading into it. 

We have illustrated in these columns a 
small portable drilling machine, made by 
J. T. Halsey, at Twenty sixth and Callow- 
hill streets. Since our illustration of it, 
Mr. Halsey has gone on developing the 
tool until in its present form a machine 
weighing 50 pounds, and driven by a rope 
belt, will drill 1 inch holes as rapidly as the 
best twist drills will stand, feeding auto- 
matically, releasing the feed at any pre- 
determined point, and running it back 
rapidly by power. There is also a rapid 
traverse of the drill down to the work 
previous to throwing in the feed. All this 
is accomplished within the weight men- 
tioned, and with scarcely any mechanism, 
simply because the feed is by means of a 
thread formed upon the spindle, and en- 
gaging with a nut which also revolves, but 
at a different speed. The spindle is then 
rapidly moved up or down by simply stop- 
ping the rotation of either the spindle or 
the nut, while the other continues its rotary 
motion. The machine as it operates is well 
calculated to surprise one who sees it for 
the first time, as it seems impossible that a 
machine so small, and with so little mech- 
anism about it, should be capable of doing 
so much. 





Some time ago we illustrated also a port- 
able drilling, tapping and reaming machine 
which included its own power. We de- 
scribed this as a rotary engine, and out- 
wardly it would be taken for such an 
engine. An examination of its internal 
arrangements, however, shows that it is not 
only not a rotary engine, but is more em- 
phatically a reciprocating engine than most 
of those which go by that name ; since there 
are four cylinders within the case, all of 
which contain reciprocating trunk pistons 
(the cylinders being single-acting), and two 
of the cylinders themselves reciprocate lat- 
erally a distance equal to the stroke. The 
cylinders are placed 90 degrees apart, and 
the four trunk pistons thus form a cross 
with arms of equal length, the crank-pin 
being at their intersection. The engine is 
capable of running at extremely high speed, 
and thus can develop considerable power 
within a very small space, and with small 
weight. The performance of the engine 
has indeed been so satisfactory for this pur- 
pose (requiring possibly 4 to 1 horse- power) 
that an engine on the same plan is being con- 
structed to develop 20 horse-power. In this 
the cylinders will be compounded and the 
governing will be by automatic variable 
cut-off, on all four cylinders. The engine 
will be so small as to make it almost possible 
for oneyman to lift it, and certainly two 
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could do it easily, and thus we have g 
reciprocating, compound automatic engine 
of 20 horse-power that begins to approach 
in size and weight the 20 horse power steam 
turbine shown at Chicago. F.J.M 
———_+ => —_—_ 


Limit Gauge. 





The Brown & Sharpe Manufacturing Co.) 
pany, of Providence, R. I., are now making 
for the market a form of limit gauge which 
they have found very useful in their owy 
factory, and which is illustrated by the 
accompanying outline engraving. 

The opening in the gauge is slightly 
tapering, and is standard size at the mid 
of its depth; at each side of this there re 
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Limit GAUGE. 


marks indicating points at which the oppos 
ing faces of the gauge are above or below 
the standard size, this limit in the gauze 
illustrated being as shown .0005 inch, 
one half a thousandth. By this means the 
indication of a variation of .0005 inch be- 
comes greatly magnified and work can be 
very rapidly and accurately gauged within 
the specified limits, and by estimation varia 
tions of one-half this limit may very readily 
be detected. 

ae 
Forging by UHydraulie Pressure—The 

Institution of Civil Engineers 
(England), 








At the meeting on Tuesday, the 20th of 
February, Mr. Alfred Giles, president, in 
the chair, the paper read was on ‘‘ Forging 
by Hydraulic Pressure,” by Mr. R. H 
Tweddell, M. Inst. C. E. 

The paper commenced by a brief history 
of the development of the hydraulic forging 
press since the year 1846, when the late Sir 
Charles Fox proposed the attachment of 
different tools for the working of hot or 
cold iron to the tables of the Bramah press. 
The author then formulated the following 
conditions as necessary to be fulfilled to 
insure success in hydraulic forging: First, 
the press must be so proportioned as to 
insure the utmost rigidity, any movement 
of the main columns, of course, interfering 
with the correctness of the work ; secondly 
the crane power must be not only ample 
but so arranged that weights reaching to 
100 tons could be manipulated by unskilled 
laborers; thirdly, the details of the con 
struction of such parts as the valves an 
pumping arrangements must be as perfect 
as possible. These conditions were dis 
cussed seriatim, and the author indicated 
the means by which they were met in the 
various types of forging presses now made 
Proceeding to particular makes of press th: 
paper gave descriptions of all these at 
present manufactured in England. This 
part of the paper concluded with a refe: 
ence to the 22-hundredweight steel ingot 
exhibited in the 1851 Exhibition by 
Sheffield firm, the size of which was the: 
considered quite exceptional; and by quot 
ing Fairbairn’s opinion of the value of th: 
steam hammer in building up large masses 
of iron for the manufacture of large gun: 
and marine engine shafts. 

The second part of the paper was de 
voted toa comparison between the hydrauli 
forging press and the steam hammer 
Starting with the axiom that noise an 
waste of energy were convertible terms 
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the author mentioned the points in which 
there could be no difference of opinion as to 
the superiority of the press. Its power 
was practically all exerted upon the forging 
and not dissipated in shocks to the framing 
and foundations; it also occupied much less 
head room than # hammer, and conse- 
ently traveling cranes could be used, 
assing, if mecessary, over the press. 
‘urther, not only could 

re work be turned out 
y a press than by a steam 
mer in a given time, 
put it could work through 
:nuch greater range, for 

ile the effects of a 
low” shortened the life 
if any of the dies or tools 
ised, it rendered impracti- 
cable the employment of 
numerous dies and molds 
which were satisfactory 
under pressure. The art 
of forging large masses 
had made distinct advances 
since the introduction of — 
hydraulic pressure; for it 
formerly impracti- 
cable to forge the hollow 
marine shafts at present 
used, or to draw out gun 
tubes or hoops on the 
mandril. 

It was extremely difficult to draw the line 
where the tools described ceased to be 
forging presses and became stamping and 
welding machines. Here, there was more 
room for discussion as to the merits of 
forging press versus steam hammer, because 
many interesting questions arose as to the 
relative effect of a blow or a steady pressure 
when, for instance, stamping the iron work 
used ‘in wheel making. The author had 
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man Sellers, of Philadelphia, on the num- 

ber of hammer blows and the amount of hy- 

draulic pressure required to deform similar 

test pieces to the same extent. 
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Improved Four-roll, Double-cylinder, 
Inside Molding Machine. 











The accompanying illustration is of the 
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cal movement for regulating the depth of cut. 

The cylinder bearings are very heavy, 
long, and lined with the best lining material. 
Those of the upper cylinder are cast to- 
gether, and planed to fit upright stands 
cast solid to a bed plate extending across 
the machine. The lower head is supported 
in an independent frame. An automatic 


pressure bar is placed before the cut, ar- 





DOUBLE CYLINDER INSIDE MOLDING MACHINE. 


latest type of heavy molding machines, 
which have been introduced to meet the de- 
mand for a molding machine that may be 
used for working all styles of moldings, 
flooring, ceiling, siding, casing, etc, in a 
rapid and accurate manner. It will work 
material from 2?” to 6” in thickness, and up 
to 13’ in width, dressing all four sides at 
one operation. The frame is made with 
plate sides all joints planed and accurately 


al 








preferred to confine himself to the hy 
draulic forging press proper, and to elimi- 
nate the mechanical treatment of metals by 
forging or pressing as a whole. Much 
thought had been expended in trying to 
calculate the size of hydraulic press that 
would be equal to a steam hammer exerting 
a given force of blow, but in the opinion of 
the author the question was not worth 
pursuing, because until the amount of work 
done on the forging was equal and done in 
the same space of time no satisfactory com- 
parison could be made. Owing to the ac- 
tion of the hydraulic press being constantly 
progressive, the tool continued to free its 
way into the ingot until its resistance to 
alteration of form was equal to the pressure 
on the ram, or the latter was removed. In 
this it differed entirely from the action of a 
hammer which, having delivered one blow, 
did no more work until the following one. 
This constituted the essential difference be- 
tween the two machines. The effect of the 
hammer was momentary, and there was not 
time for the pressure it gave to penetrate 
the metal, much less to alter its form to any 
extent at one blow, but in the hydraulic 
press the same rate of working per hour 
could be maintained, while the material was 
allowed every opportunity to flow in the 
required direction without injury. The 
effect of hydraulic pressure on forgings was 
to increase their homogeneity. The blow 
of a steam hammer was given with least 
effect when it was most required, that was, 
it could not get its full stroke until the 
ging wasreducedin size, whereas the press 

sve its full power at any point in its stroke. 

The paper was accompanied by an ap- 
pendix giving a detailed account of each of 
ne forms of forging press alluded to in the 
ext; by a note by Mr. Charles Davy, of 
hefield, comparing a press and a hammer 
‘ing nearly equivalent work ; and by an 
ccount of some experiments by Mr. Cole- 





ranged so that its edge can be brought close 
to the cutters The bar after the cut of the 
upper cylinder and the bar before the cut 
of the lower cylinder have sectional clamp- 
ing feet for holding down the work. 

The side cutting spindles are 14}” in di- 
ameter where the heads are applied, and 
are usually furnished with solid forged 
cutter heads, slotted on four faces. They 
are hung in heavy independent frames, go 
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fitted, holes bored and tapped 
to templates. 

The feed consists of four 
large fluted feed rolls, 7’ in 
diameter, powerfully geared 
by a double-expansion gear- 
ing, and weighted and placed 
in the machine before the 
cut. They are arranged in 
sections as regularly sent out, 
but can be made solid, fluted 
or smooth, as desired. The shafts can be 
drawn out for the purpose of changing 
from fluted to smooth rolls or vice 
and can be instantly lifted from the work 
for the purpose of withdrawing it, or stop- 
ping the feed, the mechanism not being 
shown in the cut. The machine is furnished 
regularly with two rates of feed—30 feet 
and 53 feet per minute. A binder operated 
from the feeding end controls the feed. 

The cylinders, with their journals, are 
made of solid forged steel, slotted on their 
four faces, and provided with chip-breaking 
lips for cross grained lumber. The upper 
cylinder has journals 2} inches in diameter, 
and is arranged with two pulleys fitted 
with taper bearing and secured by a nut. 
It hasan endwise movement for securing 
accurate adjustment of the cutters to the 
work without disturbing them after being 
set. The lower cylinder has journals 2} 
in diameter, and is arranged to belt with 
one pulley. It has an endwise movement 
for convenience in adjustmen’ and a verti- 
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Post, Jip CRANE. 


arranged that one cut comes in advance of 
the other. They are adjustable across the 
bed and have also a vertical and angular 
adjustment. The left-hand head is fitted 
with an improved weighted matcher clip, 
producing a uniform pressure on the ma 
terial under all conditions. The side guides 
for the right-hand side cutter head are 
equipped with movable throat pieces. 

Four 133” knives on each upper and lower 
cylinder, two 6’ knives on each side cutter 
head and one set of wrenches are furnished 
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with the machine, and shimer matcher- 
heads can be also furnished. 

The machine is made by J. A. Fay & Co., 
Cincinnati, 0. 





lle. 
Post, Jib Crane. 





We illustrate by the accompanying en- 

graving a jib crane, which was designed 

originally to be attached 

to a column composed of 

rolled steel beams, the 

column having been put 

in, not with the idea of 

attaching a crane toit, but 

simply to support the run- 

way of a traveling crane 

and the building. The 

crane is arranged to swing 

completely around it, pass- 

ing under the traveling 

crane on one side and 

under a gallery floor on 
the other. 

It has been customary 

— in putting in such cranes 

to arrange them to swivel 

on pintles attached to one 

side of the column, which, 

of course, limits their use 

to the floor space on that 

side; while with present 

arrangement the entire 

floor space about the column is covered and 

work may be readily transferred to or from 

the traveling crane, and the floor underneath 

the gallery. 

The arrangement for providing the crane 
with pintles consists simply of split rings 
which are formed to fit the column and bolt- 
ed together,upon it. Outwardly these are 
circular, of [course,"and form tracks upon 
which run ‘rollers that’ are placed between 
these rings, and others which form 
parts of the crane, as shown. 

With these bearings, though 
they are necessarily much larger 
in diameter than those usually 
employed for such a purpose, the 
crane swings with a very light 
pressure and is very easily handled. 

Such cranes are made of almost 
any desired proportions and load, 
or for almost any form of column, 
the one shown being of 18 foot 
radius to lift 10 tons and applied 
to a column 30 inches by 20 inches. 

Two men can handle the maxi 
mum load; roller bushings being 
provided allover to lessen friction. 

The trolley runs between the 
two sides of the jib upon rails 
composed of the special shape 
suggested and used by Prof. Jno. 
E. Sweet, as described in our issue 
of February 12, 1891, and which, 
as will be remembered, serve to 
tie the two sides together through 
the medium of the trolley, in ad- 
dition to which cross ties are put 
on overhead. This crane is made 
by Alfred Box & Co., Philadel- 
phia, Pa. 
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‘‘When I was a cub,” remarked 
the old time machinist the other 
day, ‘‘when we wanted studs for 
a steam chest or cylinder head we 
used to make them. The holes 
were tapped out with a tap that 
crowded a little in the working, 
then the final fitting of the studs 
was done with the chaser. The 
studs used to stay where they 
were put,” he continued. ‘‘Now,” 
said he, ‘‘we use a tap that never 
taps the exact lead through ex 
cessive clearance, and we buy studs that 
are still more off lead. The result is that 
the first time we remove and replace a steam 
chest cover or cylinder head the thread on 
some of the studs is stripped, and we have 
to use anywhere from one .to a half dozen 
‘bull head’ studs.” Of course, we believe 
there is a good deal of over-drawing in the 
old machinist’s remarks, but at the same 
time there is something of truth in them as 
a good many can testify to. 
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A New Power Hammer. 





The accompanying illustration represents 
a belt driven hammer, which is considered 
to possess some special advantages, particu- 
larly in respect of simplicity of construc- 
tion. 

The arrangement of driving pulley, shaft, 
adjustable crank-pin, etc., is clearly indi- 
cated. The connection between crank-pin 
and hammer head is through the medium 
of a cylindrical rod to which is clamped, in 
the manner shown, @ spring fork, carrying 
at its lower extremities two rollers that are 
pressed outwardly against the curved sur- 
faces shown. As these rollers are forced 
either downwards or upwards, from the 
position shown in the engraving, they are, 
by the converging form of the surfaces, 
pressed closer together against the resist- 
ance of the springs ; and, in operation, there 
is, of course, always more or less of this 
motion, and thus the necessary elasticity of 
blow is secured by very simple means, and 
avoiding the use of some features which 
have proved objectionable or unreliable in 
practice. 

The anvil block passes through the frame 
and rests upon an independent foundation. 
All needed adjustments and facilities for 
control of the hammer have been provided, 
and in practice it has proven highly efficient. 
It is made by Beaudry & Co., 48 Congress 
street, Boston, Mass. 

— . 
Motor-driven Engine Lathe. 


In our issue of March 1st we illustrated an 
engine lathe built originally to be driven by 
belt, but arranged subsequently for driving 
by an electric motor. 

We present herewith a lathe in which the 
design includes an electric motor, which 
takes the place of the usual cone pulley. 

As in the former case the lathe is reversed 
and the speed regulated by the movement 
of the rod A, this with the back gears, ar- 
ranged as usual, giving, not only a much 
wider range of speeds than can be obtained 
by cone pulley, but a much more finely 
graduated speed; in fact, the speed may be 
anything from the highest to the lowest de- 
sired. 

The armature is wound on a phosphor 
bronze spider with a carrier disk which re- 
volves freely on spindle same as cone pulley. 
It is surrounded by pole-pieces inclosed in 
housing, lower 
half of which is 
cast in one piece 
with head - stock 
proper, to which 
the upper half is 
substantially 
fitted and secured 
by means of four 
bolts. This con- 
struction forms 
what is known as 
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giving special attention to equipping the 
various classes of machine tools they build 
with electric motors. 

The motors, which are furnished by the 
Card Electric Motor and Dynamo Co., of the 
same place, are simple, substantial, and of 
sufficient capacity for maximum load, entire- 
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LETTERS FROM PRACTICAL MEN. 





‘6 We Oldest Boy.” 
Editor American Machinist : 
The very excellent off-hand sketch which 
Mr. Norris furnishes with his letter under 
the above title, in your issue of March 8th, 


A New Power HAMMER. 


ly free from complication and 
very little attention in use. 
(me 
Those who pin their faith to the exports 
and imports of the country, should gather 
courage from the fact that during the past 
eight months the excess of exports over im- 
ports for this country have been between 
$200,000,000 and $300,000,000. We are not 
arguing that this is a sign of prosperity, but 


requiring 














an ‘‘iron-clad mo- 
tor” entirely free 
from external & 
magnetism. This § 
is necessary in 
order to prevent 
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small particles of 
iron and steel ad- 
hering to lathe, 
making it impos- 
sible to keep it 
clean. 

Amongst the 
advantages se- 
cured by such an 
application of 
electricity are that 
tools may be 
placed independ- 
ently of overhead 
fixtures, such as shafting, cranes, etc., and 
with regard to the arrangement best suited 
to handle the product most conveniently; a 
saving of power is effected; and, the operator 
has better control of his machine, especially 
when a variable speed is necessary, owing, 
of course, to the nice adjustment possible. 
This lathe was built by the Lodge & Davis 
Machine Tool Co., of Cincinnati, who are 


is of a thing, which though apparently new 
to Mr. Norris, is really very common among 
the smiths in England, and now and then 
among those Englishmen who have come 
among us bringing ‘the tools of their 
trade,” free of tariff exactions. 

I have often thought when viewing these 
old traps, that there must be some very 
acute minds in our revenue department, 
that are able to draw the line so finely be- 
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in its forceful action, to that of the Oliver 
who struck off the head of his king. 

Mr. Norris’ little sketch, showing the 
weight of the hammer held up by a spring 
pole, looks a little like one of the Parado, 
mechanicales, and it seems to me that 
would be a good thing for the authorities 
of Cornell to add it to their museum, ani 
then have the young men demonstrate 
mathematically whether or not it will strik 
at all. 

One other thought which occurs to m 
in view of the fact which Mr. Norris h: 
revealed, the using of such a fresh wate 
contrivance as a ‘‘ wrought iron tiller,” and 
which fetched away in mid-lake, is tl 
need of a chair of naval construction f( 
the university. Wuituram H. Harrison. 

Braintree, Mass. 


Concave Indentation—Blow-holes anid 
Sulphur in Iron and Fuel, 
Editor American Machinist : 

Mr. W. H. Drake, by his inquiring 
‘*What makes the holes in the castings,” i: 
your issue of January 18, 1894, has called 
forth‘some valuable and interesting replies, 
as they give causes and remedies for blow 
holes which could be applied to very many 
cases, but in reading Mr. Drake’s letter th« 
assertion that he had made these sarhe cast- 
ings before and experienced no trouble 
leads me to think there is a slight proba 
bility of his iron causing such holes. We 
all could, of course, reason much more in 
telligently had Mr. Drake illustrated with 
cuts the exact design of his casting, method 
of gating and all the details of molding. 

In the AMERICAN Macuinist of March 
1st, Mr. Drake refers to ‘* Molder’s Text 
book,” page 213, and thinks I therein con- 
cisely describe the character of his blow 
holes, but after a careful reading of same 
and the description he gives of his blows, | 
am led to believe they differ in character, 
and in order to make myself clear to your 
readers, I will cite a part of the chapter Mr. 
Drake has called attention to. . . 

. . . ‘In this country the sea coal used 
in our foundries is priacipally derived from 
the mining regions of the Youghiogheny 
and Cumberland districts, and is selected 
for its freedom from slate and sulphur and 
its gas bearing qualities. The quality of 
sea coal blacking is less variable than that 
of any other blacking made, simply from 
the fact of its not being mixed with any 
other substance. Sea coal, being mixed in 
with the sand, divides the particles or fusi 
ble elements of 
sand, and what it 
doesn’t divide it 
emits its gas a- 
mong. The hydro- 
gen and carbon 
sea coal contains 
prevent, to a de- 
gree, sand fusing. 
There is a limit to 
the percentage of 
sea coal that 
should be mixed 
with sand. When 
more than one of 
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give it for the benefit of those who believe 
in the ‘‘ balance of trade.” A correspond- 
ing period last year showed this excess to 
be less than $30,000,000. 

——.4>e——_—_— 

The first contract for postal cards in this 
country was at the rate of $1.40 per thou- 
sand; the sixth and lastat 33 cents. The large 
cards are proving much the most popular. 
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ENGINE LATHE. 


tween ‘‘tools of trade” and ‘‘ machines 
for iron working,” the latter only being 
taxable. 

The name of this striker is ‘‘ Nolly,” or 
‘‘Olly,” or ‘‘ Holly,” or ‘‘ Dolly,” accord- 
ing to the aspirations of the smith, and in 
the more refined language of the books is 
printed ‘‘an Oliver,” why, I know not, un- 
less there may be some fancied resemblance 


mm sea coal to six of 
" sand is used, un- 
less the surface of 
the mold be wel! 
coated with good 
blacking or silver 
lead and the metal 
poured dull, there 
is in the heavy 
body of metal 
molds much dan 
ger of the surface 
of the casting be 
ing more or less 
streaked or veined. 
Thorough mixing 
of facing sand 
will to a large de- 
gree prevent this 
defect. When iron 
is poured into a 
mold faced with 
sand containing 
sea coal, there is 
much gas gener- 
ated. This gas, if not driven off by press- 
ure, forms more or less of a cushion 
between the surface of the mold and the 
metal. This cushion often prevents the 
iron from running into the corners and 
edges of molds, and also often causes cold 
shuts and smooth concave indentations in 
castings. Molds having been poured with 
dull iron, although the casting may be 
heavily proportioned, will often present 
some of the above defects. In faced molds 
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more or less of a gas cushion is raised, and 
according to the amount of pressure and 
e fluidity of the metal, the faster this 


sushi is destroyed. When strong facings 
are used upon thin castings or those poured 
dull, the metal often becomes set before 
this cushion is all destroyed.” .. . 

_.. Now, the description Mr. Drake 
gives of his castings’ blow-holes is as fol- 
lows: ‘‘ These holes do not usually go all 
the way through the plates, but are from 

to 1” across and about }’’ deep, leaving 

f solid iron between the hole and the 
core With a very thin film of iron above 
the holes next the sand in cope.” 

This character of a blow-hole is not what 
I would infer to mean a ‘‘ smooth concave 
indentation,” as cited in the above extract. 
What I desire to be understood as a smooth 
concave indentation, is a smooth hollow in 
the surface of a casting, and which may ex- 
ist in the cope or nowel surface of a cast- 
ing. Mr. Drake’s blow-holes are not, as I 
would understand it, of such a character as 
he describes there, ‘‘leaving about }” of 
solid iron between the hole and the core, 

a very thin film of tron above the 
holes next the sand in the cope.” Such are, 
practically speaking, holes in the castings, 
whereas ‘‘ smooth concave indentations” are 
simply hollows on its surface; but both 
can result from improper liberation of 
gases, and as this is an interesting and 
valuable subject, I feel the reader will ex- 
cuse me if I dwell a little on details in 
endeavoring to intelligently explain some 
causes I have attributed for inner and 
outer blow-holes or hollows; and to treat 
of the latter I will first cite an incident 
that many years back occurred with the 
writer while casting a number of ‘‘ open 
gsand”’ plates measuring about four feet 
square by one inch thick. There being but 
little shop room to be given up to the num- 
ber of plates to be cast that day, I thought 
I would mold them as close together as pos- 
sible and try all I could to oblige the fore- 
man in getting out all his plates, as they 
were in a great hurry for them. The space 
I allowed between the plates was something 
like 2, and I molded them in a double row, 
which admitted of pouring from each side 
with a crane ladle. We first poured the 
plates on the outer ends of each bed, so as 
to admit of covering them over with sand 
so as their heat would not prevent a com- 
fortable pouring of the middle plates. The 
outer plate poured beautifully, but the 
music commenced when we started in on 
the middle plates, and the more we poured 
the louder the band played, and, to our sur- 
prise, it had such an elevating effect that 
some of the plates raised up in their center 
portion as high as 4” clear up from their 
beds, while the metal was in a semi molten 
condition. The cause of this was, the vent 
of the latter poured plates drawing the con- 
fined gases, which were confined under the 
first or outer poured plates, in under them, 
and the beds having been made wholly 
without vents, there was not sufficient head 
pressure or thickness of metal to compress 
the gas or drive it outward, but finding 
the least resistance by ‘‘ kicking” its way 
through the metal while fluid and when 
semi-solidified, creating space for itself by 
raising the center portion of the plates up 
olf their beds, as described above. It is 
evident the bed was properly made for 
‘open sand” work, from the fact of the 
outer or first-poured plates casting all right; 
and the center or latter poured plates would 
have ‘‘ went off” allright also, had we only 
closely run a row of vertical +’ or 3’ vents 
down into the narrow strips of sand dividing 
the plates. All the excuse I have to offer is, 
‘‘] did not think,” and waited until sad ex- 
perience taught me a lesson. 

The solution to the above is one which 
when understood cannot but lead us to 


clearly define the causes for ‘‘ smooth con- 


ive indentations,” as often created by the 
improper liberation of gases, from any cause, 


in the bottom or core portion of molds, and 


when ‘‘smooth concave indentations” are 
found on the ‘‘ cope” side of a casting, one 
is generally sure they are caused by com- 
pressed gas or air, which became so through 
the ill-vented or too compact nature of the 
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cope covering; preventing the expanded 
gases or air from escaping. The compact- 
ness can be caused by hard ramming, wet 
sand, or sand being of too close or loamy a 
nature. 

In regard to the character of holes Mr. 
Drake describes, I would first look to the 
cope covering as the cause, and expect to 
find them rammed too hard, sand too wet, 
or of too close a nature, with not sufficient 
of the vent wire. Mr. Gilmour advises the 
use of common heap sand, rammed lightly, 
and roughly finished without blacking. 
This should be a cure for the character of 
holes Mr. Drake describes. The question 
of pressure or “flowing off,” advanced by 
several correspondents, is a very good thing 
in many cases, but I do not think that 
would assist to any great degree in ex- 
pelling the expanded gases or air, causing 
holes of the character cited. Make a mold 
right, and extra head pressure, simply for 
the purpose of driving out gases, is very sel- 
dom a necessity. 

Mr. Drake’s assertion of having made the 
casting before, and experiencing no difli- 
culty, rather forces one to look to the cause 
which he ascribes, and while I will not dis- 
pute it, still I cannot bring myself to be- 
lieve such to be the cause, for in my whole 
experience I never saw such blow holes as 
described being caused by elements in the 
iron, and I do not at all like the idea 
of giving an ear to such a doctrine, as it 
opens up such a grand opportunity for 
offering excuses to evade the responsibility 
for turning out good work; but, neverthe- 
less, we must attach some weight to Mr. 
Drake’s opinion, as he is the doctor, and has 
his patient daily before him, whereas we 
are attempting to prescribe very blindly a 
remedy for an ill with a good deal of the 
kill or-cure principle about it. 

Mr. Drake says his pig metal is full of 
holes and that the iron bubbles and boils 
whenintheladle. There are few molders that 
would expect to obtain a perfectly sound 
casting from metal bubbling and boiling when 
in theladle. There is a strong probability of 
something being wrong with metal when it 
acts like that. If Mr. Drake had told us his 
castings were harder made from his objection- 
able pig than that working all right, we 
could feel more safe in saying his metal 
was too high in sulphur or low in silicon, 
and which if not melted very hot would 
solidify rapidly, and when poured into the 
mold the affinity of large bodies to attract 
small might be such as to cause the collec- 
tion of gas in the holes he cites, and which 
from rapid chilling of the metal did not 
have time to escape; for it is asserted by 
blast furnace men that sulphur will raise 
and endeavor to escape as long as the 
metal in the pig beds remains fluid or 
hot, and where sulphur exists analysis 
will show the upper portion of ‘‘pigs” to 
be the. highest in sulphur, as the top con- 
tains more sulphur than the bottom, thus 
going to prove that the sulphur was caught 
by the liquid metal solidifying before the 
sulphur had time to escape, and in pig 
metal high in sulphur and low in silicon, 
you will generally find the top or face of 
the pigs to be honeycombed and have a 
pock-marked or rough surface. Where sul- 
phur is low you find silicon to be high, and 
This is as it generally works, 
but there are cases where there will be high 
sulphur with high silicon, but such cases 
are very rare and due to some improper 
workings of the blast furnace. Iron high 
in sulphur or low in silicon should be melted 
hot as possible before one can commence to 
expect to get good castings, especially off 
from such a pattern as Mr. Drake describes; 
but I believe he has said his iron was melted 
hot, so we cannot look to dullness of his 
metal being the cause. 

Pigs low in sulphur are told by their 
smooth face. Experienced blast furnace 
men can generally, by looking at a pig, tell 
very closely the percentage of sulphur and 
silicon it contains. 

If Mr. Drake’s pig metal shows a rough 
surface and has holes in it, I would be led 
to say it was not a desirable metal to expect 
to obtain good castings from, such as Mr. 
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Drake is making, and if he should at the 
same time have fuel high in sulphur, of 
which there is a chance, for in foundry 
practice one evil seldom goes a begging for 
company, it is sure to aggravate his troub- 
les. A chemist would come in very nicely 
to assist Mr. Drake, and I would advise him 
to have his objectionable iron and also his 
coke analyzed. Tuomas D. WEs?. 
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Construction of the Heptagon., 
Kditor American Machinist: 
Here is another way to construct a hepta- 
gon. Draw a circle of required size. From 
A, using the same radius, draw the arc 


BOC. Connect points Band (. Bisect 
line B CO. With C D as radius, draw arc 
DE. Connect C and # and you have one 


side of the heptagon. 

The line BC is the same as one side of 
an inscribed equilateral triangle, so we may 
say that in the same or equal circles, one 
side of an inscribed heptagon is equal to ($) 
one half of one side of an inscribed equi- 
lateral triangle. 

This method may not be according to 
Hoyle, but it is nearer than the draftsman 
will probably get the first time he tries it. 

Madison, Wis. B. A. 


Unsound Castings, 
Editor American Machinist : 

My experience in chilling castings is that 
every chill ought to be turned or planed. 
When this is not done the iron does not lie 
fairly against it. After turning or planing, 
as the case may be, the surface should be 
rusted over night and then rubbed off with 
a piece of emery cloth, then rust again, 
once or twice, and clean. Before using rub 
it with a piece of waste dampened with 
kerosene, then rub dry. Have the chill nice 
and dry and fill quickly with hot metal. 
Have as little gas as possible in the core. 

M. D. WENDLING. 


High-speed Engines Belts—Spontane- 
ous Combustion, 
Editor American Machinist : 

There have lately appeared in different 
publications articles which seem to show 
that in many minds there is a tendency to 
revolt against the carrying too far of high 
speeds. Mr. Porter, of high speed engine 
fame, has shown how engine speeds are, in 
his opinion, too high or tending to become 
so, and to such a pitch has the high velocity 
craze risen that I have found men discard- 
ing most convenient mechanical arrange- 
ments because they could not provide for 
the speed they had come to fancy was ab- 
solutely necessary. Ropes and belts have 
been, perhaps, more pushed to high veloci- 
ties than anything else, and yet beyond 
4,000 feet per minute their efficiency in- 
creases very slowly up to a maximum, and 
then falls off on account of the rapid rise 
of the centrifugal forces. Where higher 
speeds are inadmissible, lower ones of 1,200 
to 2,000 feet have at least the advantage in 
small wear and tear, and in a very small 
loss from centrifugal stress. We are always 
liable to carry our ideas too far; we find a 
certain sequence holding good up to a point 
within our reach, and, as our range of prac- 
tice is widened, assume unthinkingly that 
the sequence will! continue. In steam-engine 
work the automatic cut-off has been worked 
for all it is worth, and has certainly done 
good duty io its time, but the Willans en- 
gine performances seem to show that the 
conditions of to-day as to speeds and press 
ures have put a limit to the value of regula- 
tion by cut-off and the small gain due to cut- 
off is made doubly small in the case of an 
electrical station of several units, all but one 
of which are run at their most economical 
rate of power, and the odd one is throttled 


until such time as change of load calls for 
the entire stoppage of one unit or the start- 
ing of another. 

The question of long connections for indi- 
cators has been raised. If we take a fairly 
high speed engine, making five revolutions 
per second, with an indicator one foot from 
the cylinder end, we have the period of the 
engine half revolution equal to one-tenth 
second. Assuming the steam to flow at 100 
feet per second, the length of one foot of 
pipe will be filled in the hundredth part of 
one second, during which time the crank 
has turned one tenth of its half revolution 
or 18 degrees of arc movement, the piston 
travel of which is nearly three tenths-inch 
ona 12 inch stroke. The steam line of the 
indicator diagram would thus show some- 
what inclined when it should be vertical, 
and the top corner might be a little round- 
ed, whereas actually the facts would make it 
square, but this assumes, of course, that the 
pipe was nearly empty and had to be filled; 
the expansion curve would not show the 
same retardation and the diagram would 
not differ much where the pipes were of 
good size. The speed of 100 feet per sec- 
ond is a usual rate for steam pipe propor- 
tioning, and by no means indicates a maxi- 
mum velocity, so, that if nicely put in and of 
ample size there does not appear any very 
serious cause for fearing the use of long in- 
dicator connections, and all who have much 
experience in engine testing with only one 
indicator, will agree that a single indicator 
tap for both ends of a cylinder is most con- 
venient to use, saving the continual chang- 
ing of the instrument. The danger of the 
arrangement is in the possible leakage past 
the stop taps, for which reason a single cen- 
tral two way cock should be avoided. 

The ‘‘ Notes on Belting,” by F.W. Taylor, 
remind me of an experience of some years ago 
where we had constant trouble from the 
4inch belts driving certain machines, and 
at last we increased the width to 5 inches, 
and all trouble ceased. For large belts of 
double leather it is usual to ailow 70 to 80 
pounds of stress per inch of width in deter- 
mining the horse-power. If to this we add 
for slack side tension and centrifugal force 
we arrive at a total pull in the belt of prob- 
ably 130 pounds, or, say, nearly 350 pounds, 
as a maximum per square inch of cross- 
section. This stress would assume a copper- 
sewn and cemented belt of considerable 
breadth, say 18 to 36 inches. For narrower 
belts probably the stress would be too great. 

At present I am using canvas belts, as I 
find they run perfectly true and have a 
much tidier appearance than leather, and so 
far they appear to justify their selection. 
When a belt is crossed or half-crossed, and 
especially when short, its stress per inch 
should be reduced. Recently a friend came 
to me with a question aboutacrossed belt that 
he wanted to transmit a considerable power, 
but the shaft centers were very close and 
the twist upon the wide belt would be very 
severe. I told him to have his new pulley 
turned with a double-barreled crown, and 
use two belts of half width, and he has done 
so with very satisfactory results, twisting 
one belt te the right and the other to the 
left for symmetry of appearance. 

Mr. Payler asks concerning methods of 
preventing spontaneous ignition of coal in 
mass. The best method appears to be the 
burial in the mass of coal of a number of 
cylinders of liquid carbonic acid gas which 
are sealed by some easily fusible alloy. As 
the coal heats the alloy fuses and the liquid 
gas escapes, putting out any fire that may 
have started within range of the influence of 
the gas and replacing heated air and gas by 
an exceedingly cold non-fire supporting gas. 
This system is said to insure absolute safety, 
for coal, once heated and cooled, does not 
again ignite spontaneously. Any cylinder 
that has not gone off is reshipped in another 
cargo. 

This gas compression has, 
brought with ita new danger. Recently a 
boy let fall a cylinder of compressed 
oxygen, which had a flaw in it, it exploded 
and killed the boy, and these accidents are 
liable to be frequent. Noone seems to take 
much notice of these little gas cylinders, 


however, 
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and they are thrown about very recklessly. 
Both air and oxygen have recently been 
liquefied in considerable quantities, oxygen 
at a lower temperature than nitrogen, so 
that when air is liquefied the oxygen can be 
obtained pure by allowing the nitrogen to 
boil off. The possession of liquid oxygen 
seems to present the opportunity of secur- 
ing low temperatures for purposes of scien- 
tific research hitherto impossible. Within 
140 degrees of absolute 0°, or zero, has, I 
believe, been attained. Professor Dewar, 
who has been doing all this, now tells us 
that iron which at 15° C. will resist 30 tons, 
has its tensile strength doubled, if cooled to 
—180° C., all which is in the direction 
of probability. Concerning the bursting of 
the oxygen cylinder, some tests upon the 
exploded cylinder and upon other cylinders 
known to have been annealed have demon- 
strated the probability that the cylinder 
which exploded had not been annealed, a 
sound and annealed fully charged cylinder 
having been dropped as much as 50 feet 
upon an iron block without failure, and 
finally crushed in a hydraulic press until it 
finally did give way, but it merely tore 
open, and did not throw fragments around. 
It proved, in fact, the exceedingly reliable 
nature of mild steel when properly annealed, 
and the moral is that makers of these high- 
pressure gas cylinders should be urged to 
exercise careful supervision over the anneal- 
ing of every cylinder by being responsible 
for the results of any burst which might 
arise frem neglect of this precaution. 

Reverting to the thought which commenced 
this letter, it is worth considering in regard 
to keeping the speeds of rope or belt con- 
nections to a moderate figure that quite 
apart from the useless stress which arises 
from the centrifugal action of a high-speed 
belt there is the rapid reduction of the 
adhesion. At 90 miles per hour the ordinary 
allowances of working stress in a rope are 
entirely swallowed up in centrifugal stress 
and a rope will perform no work external 
to itself without being stressed beyond the 
ordinary working allowance of about three 
hundred pounds perinch of section. Further, 
not only do we throw away some of the 
adhesion by employing such high speeds 
but we increase the number of bendings of 
the rope round its pulleys, and it is well 
known that wearing of a rope is more due 
to internal than to external friction as a 
rule. At least this is so when the material 
of the rope—its individual fibers—is rough 
and uneven like manilla. Still again, in a 
rope traveling at 100 feet per second as 
against one traveling at only 60 feet there 
is nearly double as much rope to be pulled 
out of the wedge grooves in one case as 
in the other. This is simply so much power 
lost. 

Taking a rope in each case of a weight of 
one pound per linear foot, and a total stress 
allowance of 600 pounds, the net working 
side tension in each case will be 540 pounds, 
if we deduct 10 per cent. for slack side 
tension. The centrifugal stresses in the 
two cases are 109 pounds and 806 pounds, 
respectively, leaving a net stress available 
for work of 431 pounds and 234 pounds 

Multiplying each of these by the speed, 
we obtain for the 60-speed rope a product 
25,860 foot-pounds and for the 100 speed 
rope 23,400 foot-pounds. The slower rope 
is thus the more powerful, the two veloci 
ties being about equally removed from the 
80 feet per second, which gives a maximum 
result of 27,760 foot-pounds. Having found 
the speed of maximum effect, good design 
would always indicate something more 
moderate, so that the losses above pointed 
out may be below the maximum. In 
taking off 10 per cent. from the total allow- 
able tension of a rope, we must remember 
that whether this figure be or be not a cor- 
rect allowance for the slack side tension, 
any increase of velocity calls for an in- 
crease in this to make up for the increase 
of centrifugal stress. Everything points to 
the use of moderate speeds and to the use 
of a material for ropes or belts which has 
least weight per foot run for the allowed 
tension. I find there is a lack of correct 
nformation upon the question of weights 
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of ropes. Mr. Flather, in the Hlectrical 
World, of New York, quotes a table of 
weights and strengths of cotton ropes, 
which, whether correct or not for a certain 
class of soft rope, is entirely wrong for 
hard close-spun driving ropes, the weights 
per foot, for example, being only six-tenths 
of what is the actual strength, and the 
breaking stresses being also several fold 
less than are usually figured upon, of which 
I hope to send more information. 
W. H. Booru. 


Economical Shop Management, 
Editor American Machinist : 

It is probably safe to say that nearly 
every shop manager in the country has his 
own ideas on this subject, and equally 
probable that very few would agree as to 
the economy of methods used by the others. 
Many of the little refinements which go to 
make up the comfort of shop life, and 
which are real economies in so far as they 
make work more pleasant and easy, would 
be looked upon as unnecessary by many 
stern economists. The circular which is re- 
produced in your issue of January 4th, by 
W.D. Forbes & Co. (Engineers), shows a 
step in the right direction; the economies 
mentioned there go farther than one would 
think in determining the real economical 
management of the shop, and furthermore, 
it tells which of the men to let go when 
this becomes a necessity. The amount of 
material needlessly wasted every year in 
many shops would make quite a respecta- 
ble dividend if strictly accounted for, al- 
though in most instances this is the fault of 
the shop foreman or the superintendent in 
having such an amount of stock to be re- 
moved from castings and forgings. The 
blacksmith prefers giving a little too much 
allowance to not having enough stock on 
the piece, and this is a source of waste, for 
if proper care is taken the limit can be 
maintained very closely, while if sufficient 
quantities are made they should be drop- 
forged, if possible. This same treatment 
applies to castings, and it pays to pay 
pretty close attention to new patterns and 
see just how much allowance they need for 
shrinkage, and then if possible or prudent 
have a metal one made so as to avoid 
changes in the wooden pattern, with its an- 
noyances, where allowances are close. It is 
often quite a problem to know how to light 
the shop to best advantage, what form of 
light to use, how to place it, how to econo- 
mize in its use, etc. There can be little dis- 
puting that the cheapest, and, in most in- 
stances, best light is the light of day, which 
costs so little and which is too often shut 
out either for architectural effect or on ac- 
count of dirty window panes. By all 
means have the shop light, windows are not 
expensive, and a shop which looks as 
though the sides were only made to hold the 
windows together, or to give room for them, 
is pretty sure to be well lighted, and it is 
difficult to get too much light for ordinary 
work. 

The light from the top, through sky- 
lights in plenty, is in most instances the 
best light to work by, as the shadows are 
all below the work, and for lathe work this 
is not often objectionable. The writer 
knows of one shop room where the archi- 
tects left four or five feet of blank wall 
above the windows, instead of letting the 
windows go all the way up, simply to ob- 
tain a good effect from the outside—a case 
of common sense sacrificed for appearance 
sake, to say nothing of the extra gas that 
was burned. 

In this respect it is also in order to add 
that the supposed economy of saving the 
window washers’ wages is more than eaten 
up by the additional burning of gas or other 
illuminant. In one instance that came under 
my notice, the economical disease had 
‘*struck in” to the extent of using little 
lard oil lamps for shop illumination on some 
nice work, and within the past year, too, 
while within the portals of the office the 
flicker of the gas jet held sway—econo- 
mizing where the nice accurate work had to 
be done, and using gas to copy letters and 
sign bills by. It is safe to say that it would 
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have been far cheaper to have shut the shop 
up as soon as it got too dark to work by 
daylight, than to have attempted to do good 
work by the lamps, as the men could not 
see, and did not feel inclined to strain their 
eyes in trying to. The incandescent lamp 
where minute subdivision is considered nec- 
essary, and the arc lamp where large areas 
are to be lighted, seem to afford the best 
means up to date, and by using the low ten- 
sion alternating current, the benefits of 
lamp regulation, as to the amount of light 
emitted, without useless waste, can be ob- 
tained, although there are few places where 
full light is not wanted when any is de- 
sired, and unfrequented rooms and closets 
can be provided with a lamp controlled by a 
push button or switch from the outside. 
For general lighting, the arc lamp is grow- 
ing in favor, and on the Continent is said to 
be very successfully employed in this ca- 
pacity by being burned in an inverted 
position, throwing the rays of light to the 
ceilings, which reflect it down again with- 
out shadows, and in the best manner possi- 
ble, the ceilings and walls being painted a 
very light color for the purpose. 

Next to economy in lighting a shop, the 
heating problem demands attention, and on 
the solution of this, as well as the other, 
depends to a certain extent the economy of 
the shop, for men cannot work well with 
auld hands and feet any more than they can 
with the lard oil lamps. In this same shop 
where the lamps before mentioned prevailed, 
the heating system was simply a centrifu- 
gal fan in the engine room, which dis- 
charged heated air into one corner of the 
shop (which was a building about 60 by 150 
feet) and as a consequence the heated air 
either got tired or lost before reaching any- 
where near the lower end of the shop. And 
as soon as the upper end got warm enough 
for the men there, the trap door would be 
shut and the supply of heat shut off, so 
that it would be nearly noon before the 
lower end got in shape to work, though 
this was the end where the nicest work was 
done. In this lower corner the writer has 
seen the thermometer below the freezing 
point when the whistle blew for 7 o’clock, 
and the condition of men’s hands for fine 
work at this temperature can be imagined 
as well as described. Yet the cost of piping 
the hot air around the shop or of heating by 
steam would have been considered as an ex- 
travagance not to be tolerated. 

And although this may seem like an ex- 
ceptional case, there are too many in the 
older and more conservative (more properly 
‘* behind the times”) portions of this coun- 
try, and other methods of economy are 
equally expensive. 

There isa point too often overlooked in 
designing any new machinery or appliances, 
and this is in having a list of commercial 
sizes and prices at hand of anything like 
screws, taps, bar iron, steel, or numerous 
other portions which can so often be bought 
much cheaper than we can make them, if 
we only prepare for it in the design, and we 
can save more than we think in this man- 
ner. It is no disgrace to the tool maker 
that he cannot make individual taps of odd 
sizes as cheaply as regular sizes can be 
bought when made in quantities on special 
machinery. 

This can be carried into nearly every de- 
partment, and should be looked after as 
strictly as possible, as special forms and 
sizes of bolts and similar parts are much 
more expensive, and can very often be 
avoided. 

There is much in the economical manage- 
ment of a shop that depends upon the men 
as much as the foreman or superintendent, 
particularly in the devising of special tools 
for rapid and accurate production of work; 
forthe men will often devise those which 
have escaped the attention of the foreman, 
although as a rule he has more time to look 
after these things than the men, and it is 
more in his line of work. But what will 
discourage this spirit of improvement in the 
men of any shop sooner than to have the 
ideas they have thought out and perfected 
claimed by the foreman or superintendent 
as his own, and the office knows nothing 
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of the real inventor’s) ability ? This 1s too 
often the case, and the direct result is 
that men do not take the trouble to think 
over new ways of doing work, and cons 
quently lose interest, which is bad for an, 
shop. 

This kind of foreman seems to think it 
necessary to have the higher officials thin! 
that everything in the way of improvement 
in the shop methods is due to him, and do« 
not seem to think that the appropriation o' 
credit for such inventions is just as much 
theft as though he had taken any oth 
valuable property. 

And itis particularly galling to the rea 
inventor when he hears the appropriator o! 
his ideas explaining the value of them t 
the higher tribunal of the office, taking th: 
credit therefor, and he powerless to say « 
word if he values his position ; or to have 
this same man show the real inventor how 
to operate the device he has invented, in the 
presence of admirers of the superintendent’ 
ability, but there are cases of this to th 
writer's knowledge. 

It is also questionable economy to have 
the superintendent interfere with the plans 
as they come from the drawing room, or t 
pose as a designer as well as a superintend 
ent, for in too many instances the combina- 
tion is not successful from a financial point 
of view. An actual case may illustrate the 
point better than any imaginary one, and it 
will be given as a horrible example of what 
may occur under similar circumstances. We 
will disguise the superintendent’s name by 
calling him Mr. Lane, and his invention (al- 
leged, though in reality designed by another 
party several hundred miles away, and who, 
for a royalty, gives Mr. Lane the honor and 
part of the profits of the invention) by call- 
ing it a doubled barrel air pump, with some 
very bad mechanical features. The first 
few machines did not give universal satis- 
faction, failing to show the economy claimed 
and desired, and as a consequence Mr. 
Lane’s time was very much occupied with 
outside work and much other business be 
sides looking after the most economical shop 
productions, as had been his custom before, 
and as a consequence there crept into the 
shop reports that machinery had been sent 
out which was not up to the usual reputa- 
tion of the firm. Hitherto Mr. Lane had 
kept an eagle eye on the work turned out, 
and nothing but the very best had been al- 
lowed to go, but as work must be got out 
on time, and as his personal attention was 
needed in many places to make the pumps 
work satisfactorily if at all, it would hap- 
pen that some of the parts did not exactly 
fit, owing to lax inspection during Mr. 
Lane’s absence. This should not have hap- 
pened, but it does in too many similar cir- 
cumstances, and besides this the work of 
the pumps being new, took more time than 
it otherwise would, and the other work was 
correspondingly delayed, although night 
work (the most expensive kind of work 
generally) was resorted to. 

Repairs on pumps which had been sent 
out before the invention was really per 
fected (which point bas not been reached as 
yet) and the replacing of worn or broken 
parts as the guarantee which accompanied 
the pumps demanded, took time and cost 
money, besides delaying the other work, 
and confusion, poor work and other annoy- 
ances resulted which all bred trouble in the 
future. To make a long story short, the 
time of the superintendent which had hith- 
erto been occupied in improving the shop 
methods, was now diverted to another chan 
nel, and in which was a pecuniary interest, 
until the shop was almost in confusion, the 
reported successes of the pump found to be 
false and the money the experiment had 
cost gone to the four winds, simply because 
Mr. Lane had stepped out of his legitimate 
sphere without leaving another man as su 
perintendent in reality. This story has 
more than one companion to the sorrow of 
as many confiding companies. Of course, 
this may be taken as an assault upon inven- 
tions of superintendents in general, when 
nothing of the kind is intended, for with the 
right kind of a man they are almost sure to 
follow ; but let him either step out of the 
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superintendency or else have nothing to do 
with the commercial side of the invention, 
but attend merely to the details of making 
it, letting the firm handle it exactly as their 
other products, and let it stand its chances 
exactly as other inventions without any 
fostering. 

Of course, consultation on all points is 
desirable in any case, but it most certainly 
pays to have the superintendent attend to 
his legitimate duty; that of attending to 

e shop methods for cheapest production, 
and not have him running around the coun- 
try looking after a piece of machinery that 

eds skilled nursing to get it to run at all. 
If the invention proves of value and it is 
deemed best to have the inventor look after 
it commercially, merely get a new superin- 
tendent of the right stamp, and create a new 
position if necessary for the old one, for it 
pays to have a superintendent who superin- 
tends. 

There are notable exceptions to this criti- 
cism which need not be mentioned, but it is 
pretty safe to assert that in such cases, 
under the guise of assistant superintendent, 
was a man who, to all intents and purposes, 
was superintendent, and thus the shop was 
not without a competent head, although the 
writer deems it better to call things by 
their right names, and thinks that the title 
of consulting or designing engineer would 
be better in such a case. It must not be 
understood that the writer thinks all work- 
men will fall behind in the quality of their 
work unless constantly watched, for this is 
not the case; but the lack of a guiding 
hand, of some one with time to keep track of 
the work in its different stages and note 
chances for improvement, is sure to make 
itself felt, and that on the wrong side of the 
ledger every time. 

Get a superintendent with ability, and 
keep him in his place, if you want the most 
economical shop management. 


FreEpD H. Couvin. 


A Special Punching Machine. 








In the manufacture of paper when made 
for use on a continuous web printing 
press, it is made in rolls, each roll being 
wound on a piece of iron pipe, which, 
when prepared for receiving the paper, is 
known to paper makers as a spool or core ; 
in the end of this piece of pipe is a slot 
made to slip over a feather on the shaft, 
which carries the roll of paper on either 
the paper machine or printing press to 
keep it from turning, independent of the 
shaft. A large number of these pieces of 
pipe are used by the mills manufacturing 
newspaper, and slotting the ends is quite 





A SpecraL PuNCHING MACHINE, 


in item of expense when done in the usual 
way, a hole being drilled where the end 
of the slot is wanted and the piece between 
the hole and end cut out with a chisel. 
For doing this work quickly and much 
cheaper the machine shown has been de- 
signed; the die is fitted in the end of a 
steel bar which the pipe slides over, and 
one stroke of the ram leaves the slot fin- 
ished. The ram is of the ordinary type 
driven by eccentric, the eccentric and shaft 
being made of one piece of hammered steel. 
Pulleys are tight and loose 12’’x4’. It can 
be placed in any convenient position and 
driven in either diréction. It is made by 
the Lowville Iron Works,Co., Lowville, N.Y. 
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The Schiele Curve and the 
Thrust Bearings. 


By R. E. Horron. 


Friction of 








Among the losses of power due to friction 
in machinery one of the most difficult to 
obviate is where a revolving shaft support- 
ing a load presses longitudinally against a 
bearing. In order to avoid the effect of 
uneven wear of the center and circum- 
ference of the shaft, there have been devised 
various contrivances, few of which are 
perhaps so ingenious as the ‘‘ Schiele anti- 
friction thrust bearing,” as it is called from 
the name of its inventor, Christian Schiele. 

The form of this bearing is that of the 
solid generated by revolving the Schiele 
curve about its axis. 

From one of its characteristics the Schiele 
curve is sometimes called the curve of equal 
tangents, but to mathematicians it is known 
as the tractrix, since it is the curve traced 
by one end of a line, the other end of which 
is drawn along a straight line, or the tractrix 
may be defined as the path of a point, which 
moves so that the length of the tangent in- 
tercepted between the point of contact P 
and the axis» z in Fig. 1 of the curve is 
constant. 

Let P, 7, and P, 7, be the tangents at 

any two points ?, and P, of the tractrix 
m n, then from the definition ?, 7, = P, 7, 
= constant = v. It is evident from Fig. 1 
that the greatest distance of any point on 
the curve from oz is a, hence, the branch 
m n of the curve terminates at A, where 
A O drawn from A perpendicular to o x 
equals a. Also from Fig. 1 we see that a 
curve might be constructed either above or 
below o x, and either to the right or left of 
0 A, having tangents of equal lengths, that 
is, the tractrix has four equal branches; we 
shall consider but the single branch » #. 
If we prolong the curve indefinitely to the 
right, the constant tangent P 7’ becomes 
more and more nearly parallel with o x, but 
since the extremity 7’ of P 7' always lies 
in oz the curve must approach more and 
more nearly to the line o z, only meeting it 
at infinity, hence, mathematically speaking, 
ox igs an asymptote to each branch of the 
curve. 
3. There is no correct geometrical method of 
constructing this curve, and its equation as 
derived from the definition given above is 
so complicated as to make it inconvenient, 
yet it affords about the only means of ac- 
curately plotting the curve. I will state it 
as a rule without the use of symbols, re- 
ferring to Fig. 2. To find the horizontal 
distance or abseissa x for a given vertical 
distance or ordinate 7, of a point on the 
tractrix, extract the square root of the 
difference between « squared and y squared, 
and add a to the result, divide this sum by 
y, and multiply the common logarithm of 
the number so obtained by 2.3 times a, 
and from the product subtract the square 
root of the difference between « squared and 
y squared, as already found, the remainder 
is as required. 

For example, since we may give w any 
desired value, put a = 1, and let y = 4; to 


find « we have 4 1—h r/ i = 0.866, 


1 + 0.866 + $ = 3.732, of which the loga- 
rithm is 0.57194, 2.3 x 0.57194 = 1.317, 
1.317 — 0866 = 0451, hence w« = 0.451 
when y = 4, in this manner any number of 
points on the curve might be found, and 
the curve drawn through them would be 
the tractrix in which a = 1. 

The table gives the co-ordinates of the 
tractrix where « = 1, from it the curve 
may be constructed directly to any desired 
size by choosing different scales. 


Y x y I 

0.0 x 06 0.298 

0.1 1.997 0.7 0 182 

0 2 1.313 0.8 0.093 

03 0.920 0.9 0 033 

0.4 0.651 1.0 0.000 
” 


0 451 yo Imaginary 


It may be proved that the length of the 
curve measured from 4 to any point whose 
ordinate is y equals 2.3 times the logarithm 
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of a divided by y; for example,if «a = 1” 
then when yy" = $a + y = 2, and length 
2.3 log. 2 = 2.3 x 0.30103 = 0.693. 

Some properties of the tractrix are inter- 
esting from the relation they bear to the 
corresponding properties of a circle whose 
radius is equal the constant tangent « of the 
tractrix. It may be shown that if the curve 
mn, Fig. 2, be indefinitely prolonged to the 
right, the limit of the area between it and 
the axes 0 X and 0 A will equal the area 
of a quadrant of the circle whose radius is 
a. Again, if we revolve the curve about its 
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THE SCHIELE CURVE. 


axis v v the limit of the surface of the solid 
of revolution so produced will equal half 
the surface of the sphere whose radius 
equals the constant tangent «, and the vol- 
ume of the solid will equal in the limit one- 
fourth the volume of the sphere. 

Passing to the second part of our subject, 
when a revolving shaft exerts a longitudi- 
nal pressure, as in the case of a vertical shaft 
supporting a weightof pulleys and gears, 
or a worm shaft, the end pressure or thrust 
is usually taken up by one or more thrust or 
step bearings, as they are sometimes called; 
where motion is slow, the wear of a thrust 
bearing of most any of the ordinary forms 
will not produce noticeable effect, as in the 
table of a boring and turning-mill, but 
where the velocity is relatively great the 
surfaces in contact wear rapidly, and, as is 
well known, tend to wear unevenly. 

The frictional resistance offered by any 
bearing is determined by what is known as 
the moment of friction of the bearing, that 
is the product of the frictional resistance of 
the bearing in pounds into the distance from 
the center of the shaft at which it acts. A 
force whose moment is equal the moment of 
friction of the bearing and which acts in the 
direction of revolution of the shaft would 
equilibriate the friction of the bearing. 

It is shown in mechanics that the moment 
of friction of any bearing is independent of 
the form of the bearing, depending only on 
the outer and inner radii of the bearing and 
the weight or pressure supported, or as a 
formula we may write VW=3/ Wifor a 
flat or conical thrust bearing, and MW = ?7 W 
tx os =) for a collar or Schiele bear- 

R,*? — R,? 
ing. 
Where f the co-efficient of friction be- 
tween the surfaces; 

W the total weight or pressure on 
the bearing; 

Rt = the radius of the shaft in a flat 
or conical thrust bearing; 

R, and R, = respectively the outer 
and inner radii of a collar or 
other bearing in which the cen- 
tral portion is not in bearing 
contact. 

Example.—lf the total load on a vertical 
shaft is 2,000 pounds, and is supported by a 
flat bearing whose radius is 2’, the co-effi- 
cient of friction between the bearing sur- 
faces being 0.15, then the moment of fric- 
tion of the bearing will be } x 0.15.2,000.2 





= 400 inch-pounds. The wear of thrust 
bearings is, according to Rankine, very 
nearly proportional to the frictional resist- 
ance and the velocity of rubbing jointly; 
hence the pressure remaining the same the 
rapidity of wear of the surfaces in contact is 
proportional to the velocity of rubbing. 
Thus in a flat bearing the velocity of rub- 
bing varies as the distance from the center 
of the shaft, asa result a bearing originally 
having flat bearing surfaces tends by wear 
to become, as shown, much exaggerated in 
Fig. 3 4. 

Fig. 4 shows the form of a collar bearing 
before and after wear has taken place. The 
difference between the velocities on the in- 
ner and outer surfaces of a collar bearing is 
less than the difference between the veloci- 
ties near the center and circumference of a 
flat bearing, the effect of wear being there- 
by much reduced, although the moment of 
friction of this form of bearing will in gen- 
eral be greater than that of a flat bearing 
having the same bearing surface. Of course, 
the narrower the collar is made and the 
greater its radius, the less will be the effect 
of uneven wear. 

In the Schiele bearing the amount of 
wear measured parallel to the axis is the 
same for all parts of the bearing; hence the 
effect, it is evident, is to merely shorten the 
shaft without changing its form in any re- 
spect. Proof of this has been given ina 
simple form in the AMERICAN MACHINIST 
for May 14, 1891. The dotted line in Fig. 5 
shows the form of the Schiele bearing after 
wear has taken place. 

In laying out the Schiele bearing the arc 
of the tractrix may be constructed accurate- 
ly by the rule already given. A simpler 
method is to draw a parabola which will 
not differ much from the true curve. In 
drawing the curve it is necessary to know 
the greatest diameter of the bearing, usually 
the diameter of the shaft, the length of the 
bearing, and its least diameter; then in Fig. 6 
let O NX be the axis of the shaft, 0 <A the 
greatest, and Y 7? the least radius of the bear- 
ing and — NX its length, draw S P through P 
parallel to O X; divide ? S into any number 
of equal parts S 1-2, etc., and divide S A 
into the same number of parts, from A draw 
lines A, Aq, etc., through the divisions of 
S P; a smooth curve drawn through the 
intersections of these lines, with parallel 
lines drawn through the division points of 
S A, will give the curve required. The 
curve should not extend beyond the point 
where the angle included between a tan- 
gent to the curve and the axis 0 X is less 
than the limiting angle of friction, or the 
bearing will be liable to stick. 

The moment of friction of the Schiele 
bearing is the same as that of a collar bear- 
ing under the same conditions, and is less 
than that of a flat bearing having the same 
external diameter, but the form of the bear- 
ing is unchanged by wear, while in nearly 
all other forms of thrust bearing the bear- 
ing surface tends to become reduced after 
wear has taken place. 

= ape 

Chicago is getting in earnest over the 
abolition of railroad grade crossings. By a 
very decisive vote of the City Council two 
roads are required to elevate their tracks to 
the end of abating the nuisance. The work 
is to be done at the cost of the two railroads 
(the Lake Shore and the Rock Island). 
Any land damages arising from a change 
of the grade are to be borne by the city, the 
railroads to be responsible for any other 
damages arising from the passage or opera- 
tion of the ordinance. The work is to be 
begun by August Ist next, and is to pro- 
ceed at the rate of at least one and one-half 
miles a year. It is understood that the two 
roads affected will accept the ordinance. 
The mayor will, it is believed, sign it. 

ane ee 
We doubt if an instance can be found in 
the world, outside the records of transat- 
lantic steamship transportation, in which so 
many passengers are transported with so 


few casualties as in the instance of the 
ferries to and from New York. These 


ferries afford about the safest means of 
travel known to the traveling public. 
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Manufacturing Business Improving. 





Those who for the past few weeks may 
have been noticing the items published by 
us under the heading of ‘‘Manufacturers’ 
Notes,” have found there unmistakable evi- 
dence of reviving industry, and there can 
no longer be a reasonable doubt, but that 
manufacturing activity is returning. 

Last week we published extracts from the 
letters of four different manufacturing con- 
cerns, including Eastern and Western tool 
builders, emery-wheel makers, and a shop 
doing general jobbing and repair work. All 
these have experienced a decided improve- 
ment, and we know of no better or surer in- 
dication of a decided turn of the tide. 

Of course, there are still many establish- 
ments in which work is far less plenty than 
we could desire, and there are, alas, many 
specimens of the genus croaker; but the 
fact is, nevertheless, that business is im- 
proving, and unless some unlooked-forevent 
comes to pass we expect to see it continue 


to improve. 
—_——_ +e 


Locomotives as Stationary Engines. 


At the first monthly meeting of members 
of the A. 8S. M. E., January 10th, Mr. Geo. 
S. Strong made some comparisons between 
locomotive and stationary engines, which 
seemed to indicate that the builders of sta- 
tionary steam plants are, as engineers, very 
much inferior to locomotive designers and 
builders. Since then these remarks have 
been quoted by others, who seem to have 
attached a certain importance to them 
which, we think, is scarcely deserved when 
all the related facts are considered. 

From what has been said, it is fair to pre- 
sume that there are those who think that 
before the builders of stationary engines 
and boilers can hope to compete, through 
the medium of electricity, with the loco- 
motive as now built and used for pulling 
trains, they must practically discard their 
present designs, and use for, say, a 1,000 to 
1,800 horse power plant, something very 
like the locomotive—a single internally 
fired boiler with forced draught carrying 
high steam pressure—up to or exceeding 
200 pounds—and using this steam in rela- 
tively small cylinders at very high piston 
speed—about 1,400 feet. 

The main object to be attained in all this 
is reduction in first cost; the gist of Mr. 
Strong’s statement being that: ‘‘ This ques- 
tion of generating electricity with the ordi- 
nary stationary engines to compete with 
locomotives has this disadvantage, that 
taking an 1,800 horse-power triple com- 
pound Corliss plant, and comparing it with 
a high class locomotive of the same power, 
we find the locomotive costs about one- 
tenth of what the stationary plant costs to 
do the same work,” 

From this the inference is fairly drawn 
that the speaker thought high-class loco- 
motives were capable of exerting 1,800 
horse-power continuously even up to 24 
hours a day, six days a week ; because that 
is just what an 1,800 horse-power plant 
must frequently do, and is what nearly 
every such plant is designed to do if occa- 
sion requires it. We feel quite certain that 
no locomotive has ever developed this 
amount of power for ten minutes con- 
tinuously, and we very much doubt if any 
locomotive has ever developed even 1,000 
horse-power for one hour continuously. 
But supposing for sake of argument a high- 
class locomotive to be capable of develop- 
ing 1,000 horse-power continuously, and to 
be in other respects adapted to stationary 
practice, nothing should be easier than to 
simply place two connected jack shafts in a 
pit, provide them with friction wheels for 
the drivers to rest upon, and then, anchor- 
ing a locomotive over them in such a way 
as to drive the two jack-shafts, use this as 
a stationary power plant. Such a plant 
would cost about one-fifth (instead of one- 
tenth) the cost of a 1,000 horse. power sta- 
tionary plant. Such a locomotive will have, 
say, 26 square feet of grate surface, and 


when being crowded to its full capacity will 
200 pounds of coal per 


burn about 150 to 
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hour per square foot, consuming, easily, 
about three times as much as the stationary 
plant will burn for the same power. 

Supposing, further, that the locomotive 
will require per time interval about the 
same amount of repairs as would be re- 
quired if it were in service on the road 
(which is nota violent supposition under 
the circumstances), it would in about ten 
years have expended upon it nearly or 
quite its original cost, whereas a stationary 
plant would usually cost less than one- 
fourth as much for repairs in the same 
period. 

It is plain, therefore, that in cost of power 
delivered to shafting or dynamos, the regu- 
lar stationary plant would be much the 
most economical, and this is just what we 


should think would be expected by any one. 


familiar with such matters who stopped to 
think that both stationary steam plants and 
locomotives have been developed tentatively 
by engineers of presumably equal ability 
for the two classes, each striving to meet 
conditions as actually encountered. 

Designers of locomotive engines have 
given relatively very little attention to 
economy of coal consumption. Their high 
steam pressures and high piston speeds 
have been adopted simply to enable trains 
of given weights to be pulled over roads at 
given speeds by engines of limited weight. 
They have met and solved many difficult 
problems ina very creditable manner, but, 
on the other hand, the designers of station- 
ary plants deserve equal credit for their 
solutions of other, and, in many respects, 
entirely different problems. It is not reason- 
able to suppose that the machines resulting 
from the study of these two radically dif- 
ferent sets of problems can be interchanged 
and give satisfaction in their transposed 
positions, or even that either class of men 
can copy much from the designs of the 
other. 

Stationary engine builders are as well 
aware of the advantages of high steam and 
high speed as any other class of engineers, 
but their experience has taught them some 
things regarding limitations, and it is 
always to be remembered that a stationary 
engine builder who should put down a 
plant of 1,000 to 1,800 horse- power, at any 
cost whatever, that should consume as 
much coal per hour per horse power as is 
consumed by locomotives would change his 
plans or promptly go out of business, to say 
nothing of the questions of comparative re- 
pairs and lifetime of plants. 

Of course, we do not mean to convey the 
idea that Mr. Strong or those who quote 
his remarks approvingly propose actually 
to use a regular locomotive engine for a 
stationary power plant, but a fair inference 
is that they would expect a locomotive 
rigged up as we have described to be more 
economical in developing 1,000 to 1,800 
horse-power than a first class stationary 
plant such as are usually put in for that 
power. While our expectation is that, in 
the first place the locomotive as at present 
constructed would not develop any such 
power continuously at any cost, and that 
in order to make it do so its design would 
have to be changed, after which considera- 
tions of economy would force other changes 
in design, with the final result of having a 
plant fully as expensive in first cost as are 
the present stationary steam plants. 

Another phase of the question bearing 
upon competition between locomotives and 
stationary plants is to be found in the fact 
that while if there were but one train to be 
operated upon a road, a stationary plant to 
pull the train by electric motor would have 
to possess as great power capacity as a loco- 
motive to pull the same train, a stationary 
plant to develop electricity for a dozen 
trains would not need to possess nearly so 
much power capacity as would have to be 
possessed by the twelve locomotives to pull 
the same trains. Just how much less power 
it would need would depend somewhat 
upon local conditions, and there is no very 
definite knowledge regarding the matter, 
but it is significant that the engineers of 
the Intramural road, at Chicago, though ex- 
perienced in electric traction, very greatly 
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overestimated the amount of power 
quired for the road, and, judging as best we 
can from their experience, we should gay 
that the steam plant to operate by electrici:y 
such roads as this form of propulsion js 
adapted to will actually cost considerab)y 
less than locomotives to pull the same trains 
instead of ten times as much. 
a 

The old-time method of stating the e 
ciency of a steam plant was by consider 
the engine and boiler as a unit. In ¢ 
modern method engine and boiler are co 
sidered as separate units. This has come 
about largely, no doubt, from the fact ti 
it is nowadays the rule rather than the ex 
ception for one builder to furnish the en 
gines, and another the boilers. The econom 
of engines in large plants has come to be a 
matter of considerable competition, and the 
engine builder, instead of guaranteeing 
pounds of coal required, guarantees pounis 
of water, or if the guarantee is pounds «f 
coal, it is based on a given boiler efficienc) 
When it is expected that a guarantee sha’! 
divide pounds, the engine builder does ni 
propose to be handicapped by the perforn 
ance of boilers he did not build. In the 
actual use of bojlers and engines this may 
not always work as well as the old plan. 
Sometimes it is rather apparent that, it 
having been determined that the engine 
works with water away down to fifteen or 
sixteen pounds, very inefficient boilers are 
kept in use, the pride in the matter being 
mainly centered on the engine. But that 
must be left to itself, both engine and boiler 
builder taking care of their individual parts 
of the contract. 

———_+-4>o—___—_ 
American Pig-iron in England. 

An announcement of considerable sig 
nificance comes from Birmingham, Alabama, 
which is to the effect that 200 tons of Bir 
mingham pig-iron has been shipped, »i 
Louisville & Nashville Railroad, to the 
Southern sea-board, and from there will go 
to Liverpool, England, meeting there, of 
course, the competition of iron from every 
other part of the world. This shipment, it 
is unde:stood, follows an experimental ship- 
ment made several weeks ago, and it is said 
that arrangements have been made both 
with the L. & N. road, and with a steam 
ship company for frequent shipments of the 
same kind to the same port. 

There will be, of course, no difference of 
opinion as to the desirability of low cost of 
raw materials of manufacture, and it is a 
subject of congratulation that the natural 
conditions are such that in the South iron 
can be produced at a very low cost. 

As to the advantage to be gained by ex 
porting raw materials of manufacture, there 
is, however, a difference of opinion, there 
being those who think that any thing what 
ever that tends to make ‘‘the balance of 
trade” in our favor is advantageous, while 
there are others who think that all the iron, 
coal, lumber, etc., shipped abroad, is that 
much of our material resources gone, and 
that we can never receive any adequate re 
turn for them. Whichever view of the 
matter may be taken, the fact remains that 
our shipment of pig-iron to England re- 
minds one of ‘‘ carrying coals to Newcastle,” 
and is a remarkable change from the condi 
tions of a very few years ago. 
+>. —____- 

When the nabs between Brooklyn and 
New York was projected it called out a 
great deal of comment. Now there is little 
doubt that, before long, there will be sev 
eral “Brooklyn” bridges. Not only this, 
but there will be several bridges between 
New York and Jersey City, across the North 
River. The latest move in this direction is 
by the P. R. R., and this will, beyond al! 
reasonable doubt, materialize. 

——_~4>e—____. 

In European countries the effort for elec 
trical propulsion of cars is through the usé 
of storage batteries or the underground con 
duit. In this respect greater progress is 
being made there than here. The overhead 
trolley system must eventually disappea 
except in purely suburban trafiic. 
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The ‘‘Parisian Inventors’ Academy,” is 
the impressive title of an institution in 
Paris, with, apparently, a most imposing 
list of officers and committees—distin guished 
men, all—and which offers to inventors its 
‘first-class diplomas and the great gold 
medal (gilded)” as well as the title of ‘‘ Mem- 
per of Honor,” on receipt, from the simple 
and easily gulled victim, of ten dollars in 
gold, ungilded. This is the concern which 
was looked up in Paris, two or three years 
azo, by Mr. Theodore Stanton, the well- 
known writer, at the request of Dr. Thurston, 
and exposed on both sides of the Atlantic ; 
but, as in the case of the foundry medicine 
humbug, which has been so often similarly 
exposed, the traffic with ‘‘lambs” still goes 
on 

fae, ae 

Mr. Egbert P. Watson, of the Engineer, 
is just now enjoying a well-earned trip, by 
steamship, to New Orleans. He _ will not 
handle the throttle or manipulate the levers 
on this little trip, but it will make him think 
of the time when he did do this. It will 
drive pages to regulate and corners to fill, 
out of his mind for a few weeks—break up 
the monotony that kills—and bring him back 
about ten years younger. 


ES PLONS and) 
OP MnSERS. 


Questions of general interest relating to subjects dis- 
cussed in our columns will receive attention in this 
department. The writer’s name and address should 
always accompany the question. Neither correct initials 
nor location will be published when there is a request to 
that effect. If questions are enclosed with a business 
communication, they should be written on a separate 
sheet. 




















(149) C. E. L., New Britain, Conn., writes: 
Please give me a formula for making silver, 
both hard and soft. .A.—Silver is not made, 
it is an elementary metal. 


(150) E. T., New Stanton, Pa., writes : 
Please give the name of a book treating on 
testing samples of lead, copper and silver 
ores; also, how to determine whether certain 
samples contain either of the above min- 
erals? A.—Literature on this subject seems 
to be scarce ; we have not seen a book treat- 
ing on this subject that we would care to 
recommend. 


(151) J. D. P., Boston, Mass., writes: 
Please inform me if there are any books 
containing the results of experiments made 
by Messrs. Wilfred Lewis and J. 8S. Bancroft 
referred to by F. W. Taylor in his ‘‘ Notes 
on Belting,” published in your issue of 
January 18th, current volume? A.—Mr. W. 
Lewis contributed a paper on this subject 
to the American Society of Mechanical En- 
gineers, which has been published in their 
yearly reports of transactions. 


(152) J. B., Peterboro, Canada, writes: 
Kindly mention a few books suitable for a 
young man to study who intends to become 
a stationary engineer. A.—J. Bourne’s 
‘*Catechism of the Steam Engine;” ‘‘ Ele- 
mentary Manual on Steam and Steam En- 
gines,” by Jamieson. You may find 
that in studying these books you have 
not sufficiently advanced in the study of 
arithmetic, geometry and mechanics; if 
this is the case, study those text-books 
which are used in your public schools. 


(158) J. S., Brooklyn, N. Y., asks: What 
horse-power can be obtained from an en- 
gine with a cylinder 24 diameter; stroke, 
34 inches? A.—With a mean effective steam 
pressure of 40 pounds, and running at the 
rate of 400 revolutions per minute, the en- 
gine will develop 1 horse-power. 2. Would 
this engine drive a launch 18 feet long, 
and what will be speed of the boat? A.— 
The engine is large enough for a launch 
18 feet long. The speed depends on the 
lines of the launch; it may be as low as 5, 
and as high as 10 miles per hour. 


(154) J. M. B., , writes: Please ex- 
plain how to temper circular saws for cut- 
ting metals. Also, give name of publica- 
tion that gives this and similar information. 
1.—One way to temper such saws, espe 
cially. applicable to very small and thin 
Ones, is to heat them—preferably in a 
muftle—and then lay them on a block of 
steel and drop another block upon them. 
A small drop hammer does the work very 
nicely. By having the dies cold, they will 
take the heat from the saw quickly enough 
to harden it, and at the same time prevent 
its springing. Our columns contain more 
information on subjects of this kind than 
we know of elsewhere, 
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(155) A. L. C., New Haven, Conn., writes: 
I have read at various times about the pro- 
cess of making postage stamps, all having 
been minutely detailed, excepting the gum, 
which was made of dried potatoes and other 
vegetables. Now, this may not be in the 
line of mechanics, but they certainly do use 
gum, more or less, and it might be interest- 
ing to know through the columns of the 
AMERICAN MACHINIST how this particular 
gum is made, and what it is made of. I for 
one should be pleased to get this informa- 
tion. A.—We have made inquiries, but it 
seems that the process of making this gum 
is so well guarded that it is impossible to 
obtain reliable information. 


(156) W.K.E., Brooklyn, N. Y., writes: 1. 
Have you published a description of a watch 
wheel or pinion-cutting machine? A.—No. 
2. I wish to polish some small pieces having 
sharp teeth in them without dulling the 
edges of the teeth. I have tried brushing 
them with fine emery, but it takes the sharp 
edges off. 1 can bring them out a dull 
white from the hardening, but I wish to 
get them bright. A.—We think this can 
be done satisfactorily only by a polishing 
device somewhat similar to that employed 
for polishing pinions for watch trains. You 
are probably familiar with these; if not, 
you can see them in the hands of watch- 
makers and can find illustrations of them in 
catalogues of watch tool makers. 


(157) A. M. T., ——, asks: 1. Is therea 
standard for gear teeth? For instance, isa 
4-pitch involute gear made the same shape 
by the leading manufacturers in this coun- 
try? A.—There is what may be considered 
a standard for this sintply because the 
general use of the B & S. cutters for in- 
volute gears makes them nearly all alike. 
2. Willa 4-pitch involute gear work intoa 
4 pitch rack of the same style, whatever the 
diameter of thegear? A—Yes. 3. In rep- 
resenting small bevel gears on a drawing, 
which lines are generally used ; the outside 
of the gears, or the pitch lines? A.— 
Usually both lines are drawn, the pitch lines 
dotted. 4. Cana patent be obtained on an 
ee to a patented article? A.— 

es. 


(158) J. J. H., ——.asks: What taper 
should be given to ordinary hardened steel 
lathe mandrils, and at what point should 
they be standard size? A.—Practice differs 
somewhat on this point. A quite common 
plan is to givethem a taper of about .005 
inch, and make them standard at the middle 
of their length. This allows them to take 
work varying from .0025 inch over, to .0025 
inch under standard size. We think a 
better plan is to make them standard and 
of uniform diameter for about two thirds 
their length, and then taper them up, to, 
say, .005 inch at the upper end. Whether 
this is the best plan or not, will, however, 
depend somewhat upon the nature of the 
work, and how closely the standard is to be 
adhered to in reaming or otherwise finish- 
ing holes. 


(159) B. E., Marion, Ind., writes: Please 
inform me how to brace a tank 72 inches 
outside diameter, and 61 inches inside diam- 
eter, leaving an annular space of 5} inches 
between the sheets. Tensile strength of 
the material is 60,000 pounds; metal, § inch 
thick, steam pressure, 125 pounds. It is 
necessary to have the stay bolts as large in 
diameter as possible. A.—We presume that 
the steam is admitted into the space between 
the two shells. Use screw stay-bolts { inch 
diameter, placed 8 inches from center to 
center. If this tank is for any government 
service, screw stay-bolts may not be al- 
lowed; under these conditions use { plain 
stay-bolts, 9 inches from center to center, 
with gas pipe ferrules between the shells ; 
these stay-bolts, and also the screw stay- 
bolts must be riveted over at both ends. 


(160) C. J., Cincinnati, O., writes: Please 
give me a rule for finding the diameters of 
the driving pulleys. Ihave a shaft running 
at 195 revolutions per minute, and the 
pulley on this shaft is 14 inches in diam- 
eter. The countershaft pulley is 10 inches 
diameter, how large in diameter must an- 
other pulley be on this countershaft to run 
a machine at 150 revolutions per minute? 
A.—We presume that the same belt runs 
over the 10inch pulley on the counter- 
shaft, and the 14inch pulley on the line 
shaft. Under these conditions the counter- 


shaft will make 195 X 14 = 278 revolutions 


per minute. Now for finding the diameter 
of the second pulley on the countershaft, 
the diameter of the pulley on the machine 
should be known, and this you have not 
given. However, you may find the diam- 
eter of the pulley on the countershaft by 
multiplying the diameter of the pulley on 
the machine by the number of revolutions 
per minute it has to make (150 in this case) 
and dividing the product by the number of 
revolutions of the countershaft (273), the re- 
sult will be the required diameter. You 


will have no difficulty in computing the 
diameters of pulleysif you remember that 
the product obtained by multiplying the 
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diameter of the driving pulley by the num- 
ber of its revolutions per minute, must be 
equal to the product of the diameter of the 
driven pulley into its number of revolutions 
per minute. For very exact work the thick- 
ness of belt should be taken into account, 
but for ordinary practice this may be neg- 
lected. 


(161) R. J. H., Milwaukee, Wis., asks: 
What is the centrifugal force in pounds of a 
4ounce weight revolving at the rate of 
5,000 revolutions per minute in a circle 
whose diameter is 4 inches? Please give 
rule? A —The centrifugal force is 348.34 
pounds. The rule for computing the cen- 
trifugal force is as follows: Multiply the 
square of the linear velocity in feet per 
second by the weight of the body in pounds 
and divide the product by the radius of 
gyration, and by 382.2, the result will be 
the centrifugal force. For many practical 
problems, the distance from the center of 
rotation to the center of gravity of the body 
can be taken for the radius of gyration; in 
computing the centrifugal force we have 
taken 2 inches for the radius, and the 
velocity is that of a point coinciding with 
the center of gravity of the body. 2. I 
have the following formula for computing 
the weight of acastiron ball: (Diameter 
of the ball)? x .5236 x .26 = weight of 
ball in pounds. Is this correct? A.—Yes, 
provided the diameter is in inches. 3. I 
have a reciprocating plate with which I 
wish to drive some rollers. What metal 
for the plate would pull the best, insuring a 
reasonable amount of durability? A.—You 
have not given sufficient data for a correct 
answer ; however, on general principles we 
should say, steel. 4. What is a safe work- 
ing pressure per square inch under ordinary 
circumstances, on babbitted bearings? For 
instance, what should be the length of a 
bearing of a shaft 14} inches diameter, the 
total pressure on the bearing is 250 pounds, 
and the shaft makes 5,000 revolutions per 
minute? A.—For this high speed we should 
not allow more than 10 pounds per square 
inch of projected area. The projected area 
is equal to the diameter of the shaft multi- 
plied by the length of the bearing. Divid- 
ing the total pressure on the bearing by 10, 
we obtain si 25 square inches for the 
projected area, and dividing the projected 
area by the diameter of the shaft we have 


a — 14.8 inches for the length of the 
bearing. Even with this length you may 
have considerable difficulty to run the shaft 
with the given load at such a high velocity. 
5. It is claimed that when metal becomes 
heated it will have a greater tensile strength 
than when cold, say, at atemperature of 60 

Fahr. The discussion related to a steam 
trap, and it was claimed that when heated 
by a steam pressure of 200 pounds, the cast- 
iron would not be so liable to burst as when 
the pressure is applied cold. I do not care 
to believe this statement until you pass 
judgment upon it. A.—Experiments seem 
to indicate that wrought-iron has the greatest 
tensile strength at a temperature of about 
394° Fahr. But this is not true for cast- 
iron, in fact, we are inclined to believe that 
cast iron is strongest when cold. 


(162) B. M. T., Troy, N. Y., writes: We 
are designing a boiler 59 inches diameter 
and 24 feet long. It is to have four flues 
12 inches outside diameter. The question 
comes up: What thickness shall we make 
the flues? Of course, we must depend 
upon the authorities for data, but this is 
in the most chaotic state. Is there any 
reliable data for lap-welded flues above 6 
inches in diameter? A.—We prefer to use 
the rules established by the English Board 
of Trade; these, we believe, have the merit 
of giving safe results. The following rules 
are for lap-welded iron flues : 

Safe working pressure = 90,000 x & : 
(L+1)x D 


from which we get, 


ies y/” x(L+1) xX D 
90,000 


in which p = working pressure in pounds 
per square inch, / = length in feet, D = 
external diameter in inches, ¢ = safe thick- 
ness of plates in parts of an inch. If the 
working pressure in your boiler is to be 100 
pounds per square inch, then the thickness 
of metal in the flue will have to be, 

100 K 25 XK 12 _ 

90,000 

The rule established by Lloyd’s Registry 
gives practically the same result. It is as 
follows : 


t .57 inch. 


Safe working pressure = bales — 
from which we get, 
t= 4/? 


“~ EL xD 
89,600 


in which the symbols denote the same quan- 
tities as before. 
case we have, 
100 x 24 x 12 
‘= 
/ 89,600 


Applying this rule to your 


.56 inch 


When the flues are made of steel, the Board 
of Trade allow an increase of 10 per cent. 
on the factor given above; while Lloyd’s 
make no allowance for the use of steel, but 
require the same thickness as if made of 
iron. Another rule, which makes due 
allowance for uniform wear of surface, 
often used by engineers, is as follows: 


t= 4/PX4XP 14 9. 
=) 

in which ¢ = safe thickness of metal in thirty- 
seconds of an inch, / = length in inches, 
D = diameter in inches, p = pressure per 
square inch in pounds, and /’ = a factor, 
which for iron is 900, and for steel 1,000. 
Applying this rule to your case we have, 


/100 & 288 & 12 21 
t= 4/ 2.=% Tach 
t y00 = 32 
for the thickness of an iron flue. When 


possible, a thickness of 4 inch should not be 
exceeded, as there is a strong tendency to 
burn down to that thickness if the flues are 
made of thicker metal. Some engineers, 
however, in spite of this, to avoid stiffening 
rings, adopt a greater thickness than 4 inch. 
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us and mailed to any address at $1.00 each, and the 
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has stiff board covers, while the latter has flexible 
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‘Indicator Practice and Steam Engine Economy,.”’ 
By F. F. Hemenway. Contains plain directions for 
using the indicator and making all required calcu- 
lations from the diagram, also the principles of 
economy in operating steam engines and current 
practice in testing engines and boilers. Price, $2 
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= ~=_- — 
The Development of the Steam Engine 
Indicator.* 

The Ferris wheel, with its 250 feet diam- 
eter, at the Columbian Exposition, was the 
Mecca of sightseers, while the location of 
the marvelous little Linotype was scarcely 
known. The great wheel was the product 
of a few months; the Linotype represents 
the patience, skill and ingenuity of genera- 
tions; one is big beyond comparison, and 
appeals through its great tonnage, and the 
other was lost because of its insignificant 
proportions. The mission of one is to 

* From a lecture by Mr. Harris Tabor, before the 
Brooklyn Institute of Arts and Sciences, 
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amuse, that of the other to cheapen and 
distribute the product of the author’s brain, 
to bring within the reach of all the bright- 
est thoughts and the wisdom of the greatest 
minds. The great wheel will have no suc- 
cessor, and when its novelty is worn off, 
will have but little patronage; in a few 
years an immense tonnage of scrap will be 
its epitaph. But the little Linotype will 
continue to respond to every touch on its 
keyboard, making the best of literature 
common to all as long as printer’s ink is the 
medium of our greater education. When 
the great wheel is forgotten, the little ma- 
chine at the World’s Fair, which barely 
drew a notice from the press, will continue 
to educate the nations of the earth. It may 
undergo many changes, but it has the un- 
derlying germs of success upon which all 
future type-making and setting machines 
must be based. 

This disposition to admire the ponderous 
in size, without regard to functions, is gen- 
eral, and applies to all branches of the arts. 
It is especially true of the mechanic arts. 
The tiny watch which we all carry has 
become commonplace. We no longer marvel 
over its intricate mechanism, or the skill of 
its maker, and when the dealer assures us 
that for a trifling sum he will furnish a 
pocket time-piece, guaranteed to run 86,- 
400 minutes without departing from stand- 
ard time more than one minute, we are not 
even moved to enthusiasm. We accept 
such perfection as our right without giving 
a single thought to the centuries of toil, the 
patience and the brains which have madesuch 
mechanical perfection an article of every- 
day commerce. While we are looking for 
the mammoth we miss the small products 
of skill which make the mechanical world 
wonderful. 

Among the little things which have done 
much to make the closing years of the 
Nineteenth Century busy and progressive 
beyond precedent may be classed the steam- 
engine indicator. This little instrument is 
nothing in itself ; without the steam engine, 
whose needs brought it into existence, it is as 
valueless as the Linotype without the print- 
ing press. 

When that great engineer, Watt, was 
going through his early career as an engine 
builder, there was but little known of the 
laws governing steam. In a general way 
he knew the source whence his power came, 
and that it exerted a force against the pis- 
ton in his engine, but beyond that he was 
in the dark. He had no way of measuring 
the power delivered by his engine except 
by comparison with the horses he displaced, 
and this could be done only after the en- 
gine had performed its work. From one 
experience he could build a similar machine 
which would give like results if all the 
conditions were the same. But the net 
work accomplished by his engine gave him 
no conception of the gross power exerted 
by the piston, consequently he was ignorant 
of the frictional resistance of the moving 
parts, and thus each new size became, to a 
certain extent, an experiment. If he could 
know how nearly the pressure of steam in 
the cylinder approached that in the boiler, 
and could get a record of pressures against 
the piston throughout its stroke, he would 
substitute certainty for doubt, and would 
be able to calculate, with an approach to 
truth, the results obtainable in the way of 
power from each engine. He might do 
more ; he could separate the net power de- 
livered by the engine from the gross power 
applied to the piston, and establish a ratio 
of frictional losses which would assist him 
in all future designs. The genius of Watt 
was equal to the demand. He invented a 
crude instrument for recording the press- 
ures of steam against the piston throughout 
its stroke, which contained the germ from 
which all succeeding indicators have grown. 
Watt so fully realized the importance of 
the indicator in developing his steam en- 
gine, that he kept its existence a secret 
until a short time before his death. 

It rarely falls to the lot of man to invent 
and develop a new machine single-handed. 
The master mind may discover the need 
which calls for invention, and his<concep- 


AMERICAN MACHINIST 


tion may indicate the underlying principle 
of success, and the machine will do just 
what was anticipated. But the industrial 
arts are progressive also, and the needs of 
to-day are supplanted by the greater de- 
mand of tomorrow. Under the impulse 
given by the inventor’s creation, progress 
demands more than the original design 
anticipated, and an improvement is im- 
perative. New skill and ingenuity are 
called into play, and the original machine 
is redesigned and reinvented until the 
highest perfection is reached. In great in- 
ventions the originator always leaves in- 
delible finger-marks in the way of life-giving 
functions, which no amount of improve- 
ment can obliterate. This is true of the 
indicator of Watt. 

Early in the history of steam engineering 
it was found that the long, tremulous spring 
and sluggish moving paper-slide of Watt’s 
indicator would not respond promptly to 
the movements of the steam-engine’s piston. 
There was demand for a better instrument, 
which McNaught supplied by making the 
pencil movement of Watt lighter, and sub- 
stituting a rotating paper drum for the 
slide. This newer instrument, inefficient as 
it would seem to day, marked the beginning 
of the second era in steam engineering. 
The knowledge obtained through its use 
was a prominent factor in re designing 
steam ports and pipe areas, and tended to 
increase the rotative speed of engines, thus 
giving greater power for a given cost. The 
McNaught indicator remained the standard 
for years; too long, in fact, for the best 
interests of steam engineering. It was not 
reliable for power measurement except at 
very slow speeds, and in such cases was too 
rarely used. As engine speeds and steam 
pressures were increased, the need of a 
better indicator was felt, and numerous 
attempts were made to produce one which 
would respond to this new demand, without 
success, until Mr. Chas. T. Porter astonished 
the engineering world with his theories of 
high rotative speed in steam engines, which 
he had already reduced to practice. 

Mr. Porter’s new departure was more 
than change; it was radical revolution in 
the estimation of his most sanguine friends, 
and rank heresy to the conservatives. Me- 
chanics would not believe it possible to 
combine such speeds with durability, and 
few engineers looked upon his system as 
the birth of a new era in steam: engineering. 
The prejudice against such rapid rotation 
was so great that a man less able and en- 
thusiastic than Mr. Porter would have met 
utter failure. 

Mr. Porter’s engine was constructed on 
scientific principles, based ona given ini- 
tial steam pressure and pre-determined point 
of cut-off. He could assume the pressure 
and cut-off, but with any instrument at his 
command he could not measure it. There 
were frictional losses from the flow of steam 
through pipes and passages which must be 
gauged, otherwise his scientific calculations 
would come to naught. He must know the 
extent of these losses in order to compensate 
with larger areas. Here was another de- 
mand for change in the indicator, quite as 
imperative as any which preceded it—a de 
mand which insisted upon a distinctly dif- 
ferent type of instrument. This change 
meant more than fame to the inventor—it 
meant also the immediate success of Mr. 
Porter’s engines, and an impulse to civiliza- 
tion. 

Prof. Chas. B. Richards, of the Sheffield 
Scientific Department, Yale College (then a 
mechanical engineer for the Colt’s Arms 
Co., Hartford, Conn.) became interested in 
Mr. Porter’s work and his want of a better 
indicator. He decided to make one, and for 
the first time in the history of this little in- 
strument mathematical calculation assisted 
in its design. Professor Richards analyzed 
the old before he began the new. He saw 
that inertia was the relentless foe to quick 
motion of the pencil, and if lines free from 
vibration were to be made this must be re- 
duced. Retaining only the piston and spring 
of Watt, and the paper drum of McNaught, 
he began his work, The long spring was 
abandoned and one much shorter and 


stronger was substituted ; a larger piston, 
with lessened stroke, displaced the old; the 
new pencil movement, much lighter, was 
given an increased travel by means of mul- 
tiplying levers, and the curved line described 
by the multiplying device was made straight 
by an ingenious parallel motion. Every 
part of this invention of Professor Richards 
showed rare ingenuity, thought, and, best 
of all, mathematical calculation. It was an 
ideal combination which retained the life in 
the old, and introduced new functions 
which will always be the base work of 
steam engine indicator construction. 

The name of Richards will always rank 
with Corliss and Porter as inventor and 
pioneer in steam engine construction. Each 
has left marks of genius and skill which 
will have influence as long as steam is the 
great prime mover of the world. Mechani- 
cal construction must change, in obedience 
to the insatiable demand of progress, and 
in a few years only the functional parts 
invented and introduced by the originator 
remain. The Richards indicator, like the 
Watt and McNaught, had its day, but its 
influence was more decided. The greatest 
impulse ever given to the science of steam- 
engine construction came through the 
Richards indicator. 

Mr. Porter’s success with his high-speed 
engines encouraged him to still greater 
speeds, and other builders who were famil- 
iar with his practice gradually marked up 
their revolution list until the heavy parts of 
the Richards indicator refused to respond, 
and the various types now on the market 
came forth. In all these more modern in- 
dicators are used the larger piston, stronger 
spring and multiplying lever, constrained 
to give the pencil a parallel movement, 
first introduced by Professor Richards. 
The mechanism of the newer instruments 
differs from the Richards principally in the 
parallel motion, which is much lighter and 
susceptible to higher speeds. 

During the years of growth which have 
brought the indicator to its present state of 
perfection, the steam engine reached its 
zenith in rotative speed. The era of ex- 
tremely fast running has passed and a tend- 
ency to a slower turning speed on the part 
of engine builders is noticed. It does not 
now seem probable that a design looking 
solely to an adaptation to faster speed will 
again be a problem for the indicator 
maker, but it is probable that he may meet 
a demand for an instrument which will 
make a larger ‘‘ card,” and this demand may 
be so imperative that a new type of indi- 
cator must follow. 

This little instrument—which may be 
covered by a man’s hat—has exerted, di- 
rectly, an influence on the industries and 
commerce of the world, and indirectly on 
civilization, which is hard to estimate. 
Wherever steam engines of any type have 
been built the indicator has been the engi- 
neer’s guide. Every advance in construc- 
tion tending to better steam distribution 
has been the result of its teaching; all 
formule governing ratios of pipe area to 
piston and economical expansion of steam 
have been determined from its diagram, 
and from the lessons thus taught the world 
has been the gainer. Its usefulness has not 
been confined to improving the steam 
engine. It is as much the standard of 
measurement for steam power as the grocer’s 
scale is for sugar or the merchant’s yard 
stick for muslin, and it measures cost of 
power as well as quantity. 

It is interesting to note the position this 
instrument holds in the commerce of steam 
engines. It is an adviser with unerring 
judgment. If a mill or factory owner 
wishes an old engine replaced with a larger 
his indicator gives him a statement, through 
its diagram, of the amount of power he is 
using, to which he may add for deficiency 
or increase of plant. With this informa- 
tion to guide him, he solicits tenders from 
engine builders to furnish him with an en- 
gine which shall deliver the required amount 
of indicated power, with a guarantee of the 
cost of each horse-power, per hour, in 
pounds of coal or steam. When the engine 
builder furnishes the entire steam plant 
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this guarantee of economy is based on coal, 
but when the old boiler is retained he can. 
net assume responsibility for what he did 
not supply, and steam consumption becomes 
the standard of economy. When the engine 
is put to work in the factory, a test is made 
to determine if the builder has fulfilled his 
contract. An indicator is attached to | 
engine’s cylinder and diagrams are taken at 
intervals of a few minutes through the day, 
and the coal or water used weighed. From 
the diagrams taken the horse-power dev: 
oped by the engine and the steam or coa! 
consumption are calculated. So unerri: 
is this little instrument that an appeal from 
its decision is very rare. 

It might seem that the engine builder, in 
guaranteeing to furnish a given amount of 
power, with a limit to the cost of coal per 
unit of power, was taking a serious ris:. 
But this is not so. His indicator has taug)h: 
him all the elements of economy and how 
to control them; it has taught him the shape 
of the diagram which gives the best r. 
sults, and he has only to construct such a dia 
gram, theoretically, and build his engine 
to it. 

Our modern ocean greyhounds are mar 
vels of size, speed and beauty. We look 
upon them with amazement, thinking on}; 
of their huge architectural proportions, wit! 
never a thought of the details, which are 
the arteries of these great ships. We are 
familiar with steam engines on land which 
will indicate horse-powers in hundreds, and 
occasionally we find one which delivers to 
the wheels of industry these units in quan 
tities of 2,000 and, exceptionally, 4,000. 
These are our land giants. On board those 
monster ships, the ‘‘Campania” and “Lu 
cania,” away down below the level of the 
sea is stored a power such as the world has 
never before seen, and of which Watt never 
dreamed. A power which handles 13,000 
gross tons as a child would a toy; a power 
which forces this great bulk and weight 
through 3,000 miles of sea at railway speed. 
These immense engines of power grew un 
der the direction of the steam-engine indica 
tor. Before the ship's keels were laid, be- 
fore the first line marked the drawings from 
which these engines were built, theoretical 
indicator diagrams were plotted by the de 
signer for each cylinder, and these plotted 
diagrams laid down the law which he must 
follow. These engines must do more than 
furnish the required 27,000 horse- powers to 
give these great ships such phenomena! 
speed. Commercial success demanded that 
they have a carrying capacity beyond their 
immense coal tonnage, and the designer 
plotted his theoretical cards with a view to 
getting the highest steam economy along 
with the greatest power. 

In all parts of the world where the steam 
engine has promoted industrial growth and 
encouraged civilization the little steam en 
gine indicator is known. There is not a 
branch of steam engineering which has not 
felt its influence and responded to its teach 
ing. Like many other little things which 
we pass by as insignificant it has done 
much toward revolutionizing the industrial 
world. Its use has become common, and in- 
stead of being confined to the few it is now 
a part of the engine room equipment. Its 
extended use must continue to improve that 
greatest of all inventions, the steam engine. 

There are two essential movements in 
steam engine indicators; first, that of the 
piston which is exposed to atmosphere and 
spring resistance on one side, and the press 
ure of steam in the engine cylinder on the 
other side; and, second, that of the paper or 
card drum which takes its motion, in one di 
rection, from the crosshead or other part of 
engine moving co incidentally with the pis- 
ton and is returned by a spring. These 
movements are at right angles, and when 
made in unison produce an indicator card 
The steam resisting springs are accurately 
made to scale, so that each inch of pencil 
movement represents a given pressure in 
pounds per square inch on the engine’s pis- 
ton. The principal difference in the con 
struction of indicators lies in the multiplying 
device and mechanism for giving paralle] 
motion to the pencil. 
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No. 1. Watt’s indicator, now on the screen, 
contained the two functional movements, 
put lacked all other elements of success. 
The heavy piston, resisted by a long, tremu- 
lous spring, and the pencil moved with the 
same velocity, and the inertia due to the 
weight of these parts, made the lines of the 
diagram wavy and irregular in the extreme. 
The paper slide was clumsy, and being re- 
turned by a weight its limit was soon 
eached. Such an indicator would now be 
considered useless, but it must always have 
.n interest, as the seed from which modern 
indicators have grown. 

No. 2. The next indicator in order, and 
now before you, is the Richards. Here you 
see the larger piston with reduced travel, 
and the multiplying lever for giving the 
pencil a greater movement than the piston, 
in combination with a parallel motion to 
the pencil. This instrument, in its day, 
seemed perfect, and for years was the only 
standard. But as the demand for higher 
rotative speed in engines increased, the 
number of parts in the Richards parallel 
motion proved too heavy for good work. 
The Buckeye Engine Company were among 
the first to feel the need of a lighter in- 
strument, and their engineer, Mr. J. W. 
Thompson, brought out the Thompson, 
which you see, 

No. 8. The main difference between the 
Thompson and the Richards lies in the 
parallel motion. In fact, this may be said 
of all the indicators now on the market. 

Here, you see the levers and link in the 
Richards dispensed with, and a single mul- 
tiplying lever, constrained to move its 
pencil end in a practically straight line, by 
a short link. Thompson reduced the number 
of moving parts in the pencil mechanism of 
Richards, and consequently their weight, 
and produced an instrument susceptible of 
higher speed. It is interesting to note that 
Watt not only invented the first indicator, 
but he used the parallel motions of Richards 
and Thompson in his early steam-engine 
construction. 

No. 4. The Tabor, made by the Ashcroft 
Manufacturing Company, differs from all 
the others in its method of obtaining par- 
allel motion. The usual retaining link is 
dispensed with, and in its place is used a 
curved guide into which runs a neatly fitted 
hardened roller, attached at the proper 
point to the pencil bar. This device gives 
a straight line to the pencil throughout its 
entire range. 

No. 5. The Crosby is similar to the 
Thompson in its parallel motion. It uses 
the single link which is attached to the 
connection between the piston rod and 
pencil bar instead of to the pencil bar, 
as in the Thompson. The Crosby is a 
smaller instrument than the others, being 
only about three-quarter size. It is proba- 
ble that its parallel motion reaches its limit 
earlier than the Thompson, hence its reduced 
size. 

No. 6. The indicator is always truthful if 
properly used; but if carelessly used it is 
often a liar without conscience. In attach- 
ing it to an engine the utmost care must be 
taken to see that the motion of the paper 
drum is acorrect reduction of the motion 
of the engine’s piston. There are various 
reducing motions for this purpose, consist- 
ing of wheels, pantographs, and the more 
crude affair commonly called lath. The 
pantograph, in the form called lazy tongs, 
is one of the oldest and one of the best. As 
seen before you, the pantograph is attached to 
an engine, and connected toa pair of indica- 
tors, so that the motion is reduced about 
three-quarters. 

No. 7. The next view shows another form 
of pantograph, designed by Mr. Geo. Bar- 
rus, which gives a perfect motion to the in- 
dicator. It is light and portable, and easily 
attached to an engine. 

No. 8. The Brombaugh are which you 
now see, while not perfect in its reduction, 
is near enough for ordinary purposes. It is 
usually a makeshift when other methods 
are not at command. In using this form 


care should be taken to see that the arc is 
supported, so that it cannot yield under the 
tension of the indicator cord. 
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No. 9. The diagram, or card, is the lan- 
guage of the indicator, which is always in- 
teresting to the engineer. The first of the 
series of cards illustrated is an ideal one 
which shows all the distinctive features of 
the indicator card. 

[From this on thelecturer showed through 
projections on the screen various indicator 
diagrams from different types of engines 
and explained the signification of the dif- 
ferent lines, and the graphical manner in 
which the indicator showed the comparative 
economy of different ways of using steam, 
concluding his remarks by illustrating the 
importance of proportioning steam pass- 
ages to speed. | 

———__—_ ¢ po —_—_——— 
Combination Indicator. 





The following illustration is of a tool de- 
signed for a center indicator, for testing the 
truth of work in the lathe froma center punch 
mark located thereon, also for testing the 
truth of a hole or shaft. 

It consists, as shown, of a holder to clamp 
in tool-post, to which is attached a flat 
spring by friction rivet. A partially split 
hub or nut is clamped to the outer end of 
spring by a knurled screw, the head of 
which is shown in lower left corner of cut. 
A ball is journaled to this split nut by the 
vertical knurled screw. This arrangement 
allows of clamping the vertical screw on its 
thread end, when side screw is tightened, so 
it will not become loose when ball is oscilla- 
ting upon it. 
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of this will not only have the advantages of 
strength (or of lightness) indicated in a 
former issue of this paper, but that such an 
alloy will better resist the action of salt 
spray than will clear steel, and, of course, 
this is of itself an important advantage for 
a naval arm. Some experimental barrels 
have been made and are to be tested. 
——_- > —_—_—_ 

Antwerp International Exposition. 

We have received the following, with a 
request that we publish: 

At a meeting of the members from New 
York, of the U. 8. Honorary Commissioners 
to the Antwerp International Exposition, 
held at their offices, 14 and 16 Church street, 
N. Y. City, on Wednesday, the 14th inst., 
it was resolved to again call the attention 
of American manufacturers and producers 
to the fact: That the Antwerp Exposition 
will open promptly on the fifth of May 
next. This is assured, as all the main 
buildings of the Exposition are now com- 
pleted. Intending exhibitors (and especially 
those from the State of New York) are 
urged to make their applications for spaces 
or concessions immediately ; if possible, be- 
fore April ist, at the New York Head- 
quarters. 

For our manufacturers and producers who 
are now seeking the markets, not only of 
Continental Europe, but of Latin-America 
and Australia, exceptional opportunities 
can be had at the Antwerp Exposition, for 
placing the samples of their goods before 





COMBINATION INDICATOR. 


A ring in indicating needle is pivoted to 
the ball by two pointed screws, the whole 
completing a gimbal joint when vertical 
screw is sufficiently loosened to allow the 
ball to oscillate, but when vertical screw is 
tightened it clamps the ball to the split 
nut and then the needle can only oscillate ver- 
tically, which is for the shaft or hole feature. 

A bent tip is furnished for use when the 
tool is used as a shaft or hole indicator, 
which can be quickly substituted for the 
center shown and may be kept, when not in 
use, in a hole provided for the purpose in 
back end of holder. The tips being made 
of standard ,5 steel wire, and held in the 
tool by a knurled thumb-screw, a special 
shaped one may be readily made to suit the 
work in hand, if required. The flat spring, 
besides making the tool sensitive as a cen- 
ter indicator, so as not to damage the center 
in work, or accidentally drop out, is of great 
advantage in enabling the correct vertical 
adjustment to be made independent of the 
tool-post. This is an essential feature, es- 
pecially in truing shafts or holes. 

With the needle furnished it magnifies 
about 12 times. 

The holder and ring are malleable iron, 
nicely japanned, all other parts being fin- 
ished. 

All necessary parts are hardened, making 
the tool durable as well as neat looking, and 
convenient for its various uses. 

It is made by J. T. Slocomb & Co., Provi- 
dence, R. I. 

———  +g>e  ———— 

It seems likely that the new small arm for 
the navy will havea barrel of ‘‘ nickel steel” 
—about 95 per cent. of steel and 5 per cent. 
of nickel. It is thought that barrels made 


the buyers from these markets, because this 
is a business Exposition. 

The representatives of the Honorary U.S. 
Commission will (where such services are 
required) have the general supervision of 
the reception and care of exhibits during 
the term of the Exposition. Exhibits should 
be ready for shipment not later than April 
10th. Special low rates for shipments to 
the Exposition direct have been obtained. 

For further particulars, apply to the 
N. Y. Headquarters, Antwerp Exposition, 
14 and 16 Church street, N. Y. City. 

T. A. MarrHews, 
Commissioner. 
—— —- ape — 

Asa resultof the recent experiments made 
with electricity as a motive power on the 
Erie Canal, a company organized for the 
purpose and closely allied with the Cataract 
Construction Company has secured a fran- 
chise which gives it the right to put up the 
necessary apparatus and supply electric 
power for towing canal boats. Itisspecified 
that the use of the canal as at present (by 
horses) is not to be interfered with, and that 
the maximum charge per “electrical horse- 
power”—which ought to be the same as any 
other horse power—shall be $20 per season, 
which is stated to be far below the cost of 
horses. 

There are those who seem to be appre- 
hensive that this may mean in the end the 
practical exclusion of the horse from the 
tow-path ; and, coincident with his banish- 
ment, the robbing of the canal-boat captain 
of his independence. It is pointed out that 
this once accomplished, a ‘‘ mutual under- 
standing ” between the electric traction com- 
pany and the railroad companies who com- 
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pete with the canal for freight business 
would be all that would be needed to 
effectually crush out this competition. We 
are not particularly apprehensive of this, 
but the matter will probably bear watching. 

The same company is to supply electric 
current for lighting in towns adjacent to 
the line of the canal and will light all locks 
free of charge. 

és ee ees 
The Pratt & Whitney Company in New 
York. 





The Pratt & Whitney Company, of Hart- 
ford, have opened a New York headquarters 
in the city of New York, at No. 138 Liberty 
street, which is in what is known as the 
machinery district, and, in fact, is in the 
same room with the Niles Tool Works New 
York headquarters. 

The great number of manufacturing es- 
tablishments in and around New York, 
together with the fact that it is becoming 
constantly more and more of a machinery 
headquarters, has made this move advisable, 
and in selecting a man to look after their 
interests here the company have been wise 
enough to select an expert practical mechanic 
in the person of Mr. S. T. J. Byam, who is 
well known in watch manufacturing circles 
especially, having been connected, in posi- 
tions of responsibility, with the Waltham, 
Trenton and other watch factories. A con- 
siderable stock of machine and small tools 
has been put in, and it is the intention to be 
able to supply at once any of the small tools 
made by the company. This will prove 
very convenient for shops in or near New 

York which have heretofore had to wait 
three to five days for a shipment from the 
shops in Hartford. 

We shall expect that the new store will 
prove a good thing, not only for the P. & 
W. Co. but for all who use tools in or near 
New York. 





ope 
Large Lenses. 








A lens for refracting telescopes has been 
devised by Louis Gathman, of Chicago, 
which, it is stated, bids fair to overcome 
the difficulties which have been encoun- 
tered in making large refracting lenses and 
to allow them to be made of almest any de- 
sired aperture. 

The difficulties referred to have been 
mainly connected with the casting of a per- 
fect disk of glass of the required dimen- 
sions, the least fault occurring anywhere— 
even one imperceptible by ordinary visual 
inspection—rendering the glass absolutely 
useless. 

Mr. Gathman’s plan is to make a lens of 
any required dimensions, composed of rela- 
tively small circular pieces set in what may 
be called a frame which forms a series of 
black and opaque partitions between the 
different parts of the lens. The lens so 
built up is then formed and ‘ground in the 
same manner as though it were composed of 
a single piece of glass, the result being that 
each piece takes the light falling upon it 
and concentrates it at the common focus, 
the black, opaque partitions preventing in- 
terference between the different sections. 

It is, of course, not yet known what the 
possible limit of diameter may prove to be 
with this system, but there are those who 
think that very great things are to result 
from the discovery. 

ape - 

The fact that men become more careless 
the better they become acquainted with a 
dangerous occupation, was forcibly shown 
by the death of Arthur L. Reese, chief elec- 
trician of the Maryland Steel Co. He was 
to deliver a lecture on electricity, and was 
killed while making his apparatus ready. 

nS 

The frequent occurrence of explosions of 
gas under the streets and sidewalks of cities 
points out that gas companies should be com- 
pelled, by law, to lay their pipes more se- 
curely. There is no reason, in sense, for 
such explosions. 








Wall street is probably the greatest rail- 
road center in the world, 
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An Altoona (Pa.) dispatch of March 20th 
says: Early this morning 300 men marched 
to the Red Bridge, about two miles below 
this city, and compelled the Italians em- 
ployed there at 75 cents per day on the 
Bellwood extension of the Altoona & Logan 
Valley road, to cease work and flee to the 
hills. Next the crowd proceeded to the 
Elizabeth furnace, where about 60 Italians 
were employed, and compelled them to 
leave. One Italian was shot in the neck. 

The next point of attack was Bellwood, 
where all foreigners found were driven 
out. Thenthe mob, now fully 3,000 strong, 
returned to Altoona, proceeding at once to 
the Italian colony, with the avowed inten- 
tion of ridding it of its inhabitants. General 
Superintendent Sheppard, of the Pennsyl- 
vania Railroad Company, forced his way 
into the crowd, giving his assurance that 
none of the foreigners would receive further 
work. He also promised that Americans 
would be employed by the Altoona & Lo- 
gan Valley Company and its contractors if 
violence were not resorted tc. 

Sheriff Hughes and Mayor Hoyer address- 
ing the mob in much the same strain, the 
backbone of the proposed riot was broken, 
and the crowd gradually dispersed. 

—_———oaD> 

An endless chain in a manufacturing 
establishment in New Jersey has, within a 
short time, come very near killing three 
men on different occasions. Query: Would 
the company operating it be held in dam- 


ages for loss of life from this trap? 
——— <> 


Is there any one in the world who reads 
what a manufacturer says in the way of 
disparaging the product of a competitor? 
Is there any one who fails to read what he 
says in favor of his own product? 














Friendship, N. Y., is talking of putting in water- 
works this season. 

The Isabella Furnaze Co, of 
started No 3 furnace. 


Etna, Pa., has 

The city of Elizabethtown, Ky., contemplates 
erecting an electric light plant. 

Carlson & Anderson are rebuilding their machine 
shop recently burned at Austin, Minn. 

The Mann Vise and Clamp Co., of Cleveland, O., 
will shortly build a foundry and factory. 

At Cochran, Ga., Wm. H. Mobley is trying to 
secure the erection of an electric light plant. 

The Winship Machinery Co., Atlanta, Ga., has 
put its plant in operation with 150 workmen. 

Senter Bros., Dalton, Ga , are erecting a machine 
shop, and will manufacture boilers, steel clari- 
fiers, mixers, evaporators, ete. 

The B. & A. R. R. Co. will erect its car repair 
shops at W. Springfield, Mass. The plant will fur- 
nish work for 200 men on the start. 

A site in Pawtucket, R. I., for the American 
Machine Co., has been decided on, and negotiations 
completed for a tract of 30 acres of land. 

The French-Wiggins Engineering Co., of Little 
Rock, Ark., has been incorporated, for the purpose 
of conducting a general foundry business. 


F. E and J. M. Church, Angelica, N. Y., will put 
an electric light plant in their mill soon, and will 
furnish lights and power to outside parties. 

A private company will put asystem of water- 
works in Angelica, N. Y., costing $30,000. Water 
will be brought four miles from a never-failing 
spring of pure water. 

The iron roof for the new car barn for the 
Colonial Electric Street Railway Co , of Kingston, 
N. Y., will be furnished by the Berlin Iron Bridge 
Co., of East Berlin, Conn. 

F. E. Reed & Co., Worcester, Mass., send us their 
new 1894 catalogue of machine tools. This cata- 
logue is standard size, and the illustrations are 
first-class, as well as the paper and printing. 



















A SATISFIED 


To whom it may concern: I 
compauies to have the 


Chickasaw, Ala., Oct. 16, 1893. 


Mason Regulator Co.’s Depth Gauge 


as I have had the best of satisfaction from them, and hope com- 
panies will not be deceived by imitations. 


(To MASON REGULATOR CO., Boston.) 
PRICE 40 CENTS, POSTPAID. 


PURCHASER. 


hereby advise all persons and 


(Signed) Geo. LANG, JR. 











. BY AFORCED 
CIRCULATION OF WARM AIR. 


or HEATING & VENTILATING 
att LARGE BUILDINGS - < 












MACHINERY PATTERN MAKING, 


By P. S. DINCEY, 
$2.00. 


JOHN WILEY & SONS, NEW YORK. 


Ready Made Cut Gears. 
Ready Made Cast Gears. 
Ready Made Brass Gears. 
Gears Made to Order. 
Gear Cutting. 

Gear Book, 15 cents. 
Treatise on Gears, $1.00. 
Gear Cutting Machines. 
GEORGE B. GRANT, 
Lexington, Mass., 

and 125 South 11th St., 
Philadelphia, Pa. 


12mo, Cloth, - - 





GRANT 


GEARS 








PRICES REDUCED. 


MONITOR LATHES AND 
SCREW MACHINES. 


(SIX SIZES.) 
With Plain or Friction Geared Heads. 


FORMING TOOL SLIDES, 


VALVE MILLING MACHINES, 
SPECIAL TOOLS AND FIXTURES. 


BARDONS & OLIVER, 


CLEVELAND, OHIO. 
Circulars on Application. Mention AM. MACHINIST. 





BORING AND TURNING MILLS. 


87, 51 and 62 Inch Swing, with Two Regular Heads. 


42 INCH SWINC, WITH TURRET HEAD, AND 
SCREW CUTTINC ATTACHMENT. 


All gears accurately cut. 


All feeds positive, 


Machines are self-contained and therefore do not require an expensive foundation. 


BRIDGEPORT MACHINE TOOL WORKS, 


E. P. BULLARD, Prop. 


BRIDCEPORT, CONN. 


New York Office, 89 CORTLANDT STREET, ROOM 86. 


The Bradford, Pa., Electric Light and Power 
Company will build brick walls around their pres- 
ent wooden structure, and put a truss roof over 
same, when they will tear out the present building. 

Mr. Charles P. Adams, of the Adams Boiler Co., 
Cleveland, O., who has just returned from a two- 
weeks’ business trip in the Middle States, writes 
us underdate March 2ist: “I think business is 
improving.”’ 

The Cleveland Twist Drill Co., Cleveland. 0., 
write us: The Cleveland Twist Drill Co. have just 
had the honor of furnishing the celebrated U. S. 
cruiser “Columbia” with a full complement of twist 
drills and tools. 

The Philadelphia Record, under date of March 
17th ““The business situation shows fur- 
ther improvement. The industrial output is larger, 
and the merchandise distribution has increased.” 
This is the general complaint ; about this there can 
be no doubt. 


Says: 


The Monongahela Iron Company, at Pittsburgh, 
has resumed in all departments. This makes the 
fourteenth mill that has started up in full lately. 
The Hainesworth Steel Works have resumed opera 
tions in full in all departments. The Charleroi 
glass plant of MacBeth & Co. will be put in opera- 
tion April 2d. 

Business has improved with the Brady Mfg. Co., 
of Brooklyn, N. Y., to such an extent that they are 
running overtime. As this work is largely com- 
posed of new lines of manufacture and experi- 
mental work, it is particularly significant of re- 
turning prosperity. 

F. A. Welles, Milwaukee, Wis., manufacturer of 
small tools for machinists, writes March 16, 1894: 
‘*Business is slowly improving in this locality. 
Real estate dealers that were selling suburban 
property are seeking other fields now, such as run- 
ning for aldermen, etc., etc.”’ 

‘““The Eastern Corporation’? succeeds to the 
large and valuable business of the Surbridge Mfg. 
Co., of Hagerstown, Md., and with practical men 
as Officers, all of the former employes, skilled 
workmen and heads of departments, expects by 
reason of larger facilities and greater plant to 
widen the already large business. 


Landis Bros., tool builders, Waynesboro, Pa., 
have recently received an order for two of their 
universal grinding machines—large and small size 
—from a machine works in Vienna, Austria. Also 





orders from Belgium and England. Their trade o1 
these machines is steadily growing, and they ex 
pect to have an excellent trade on them as soo! 
as business fully revives. 

The Springfield Machine Tool Co., Springfield 
O., write us under date of March 22, 1894: “Our 
business is improving every day. Our job foundry 
work is now better than for pine months (which is 
agood barometer of the iron trade). We are now 
marketing all our machinery direct, and are run 
ning the machine shop on orders, and the indica 
tions point to a satisfactory future.” 


Baker Brothers, Toledo, O., have issued a new 
catalogue illustrating the Colburn key-way cut 
ter, which was illustrated in our columns last 
year. The catalogue is standard size and very 
completely illustrated. The last two pages are 
devoted to a consideration of standard dimensions 
of keys and key-ways, with a full-page table. Any 
of our readers who are interested in this subject 
can obtain this catalogue free by writing for it as 
above. 


The Berlin Iron Bridge Co., of East Berlin, Conn., 
are doing considerable iron bridge work at the 
present time. Among otber contracts, they have 
seventeen signal bridges for the Boston & Maine 
Railroad; two bridges 200 feet long for the town of 
Roxbury, Conn.; a bridge 400 feet long across the 
Connecticut River, at Stratford, N. H.; a bridge 
350 feet long at Turner, Me.; a bridge 200 feet long 
at Houlton, Me., and a bridge 200 feet long at 
Moosup, Conn. 


All departments of the Pennsylvania Steel 
Works have resumed work for the first time in 
three montbs, employing more than 4,000 men. 
The Pennsylvania Bolt and Nut Company’s works, 
the East Lebanon Rolling-mills, and the Lebanon 
Rolling-mills, at Lebanon, Pa., have also resumed 
operations. The Fioneer and Lee Manufacturing 
Company's knitting-mills, at Amsterdam, N. Y., 
are going again after three months of idleness. 


The Belknap Motor Company, Portland, Me., 
find their spring business opening with a rush. 
The Bishop Gutta Percha Company, of New York 
City, have just placed their order for two 10 K. W. 
generators, one 10 horse-power motor, two volt 
mecers, and two ammeters; the Union Mutual Life 
Insurance Co , 10 horse power motor and elevator; 
Milliken, Cousins & Short, 5 horse-power and 3 
horse-power motor. Estimates have just been put 
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OF HOLYOKE 


STEAM PUMPS 


DEANE STEAM PUMP CO., 


HOLYOKE, MASS. 
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PitTsBURG. 
Cuicaco. 
New Yori. 


ST MAKE THE BEST STEEL NOW USED 
FOR TOOLS, DIES AND MILLING CUTTERS. 
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FINE TAPS, DIES, REAMERS, ETC. 


Lightning and Green River Screw Plates. 
Tap Wrenches, Bolt Cutters, Hand and Power 


Drilling Machines, Punching Presses and other Labor- 


saving Tools. SEND FOR NEW CATALOGUE. 


WILEY & RUSSELL MFG. CO., 


GREENFIELD, MASS. 





BOSTON: #1! & i3 Oliver St., 


“R, MUSHET’S SPECIAL STEEL” 


SAVES LABOR in being able torun at GREATLY INCREASED SPEEDS. FEWER GRINDINGS. No WASTE in redressing. 


So_e REPRESENTATIVES IN THE UNITED StTarTEs. 


B.M. JT onwBS cc CO., 


NEW YORK: (43 Liberty Sté 





LATHES! PLANERS!! SHAPERS, &c. !!! 





Modern Design. 
Valuable Features. 
CATALOGUE FREE. J 











Awarded a 
Medal 
at the 
World’s Fair, 


because our tools were not on exhibition there 
but our customers write us that every tool built 
by us has proven exactly as represented. Our 
claim is that *‘ Our tools are of the latest and most 
approved designs, while the workmanship, ma 
terial and finish are of the highest order.”” Our 
catalogue will tell you all about them. Prices 
quoted on application. No time like the present 
to buy! 


SEBASTIAN LATHE CO., 


117-119 Calvert St., CINCINNATI, 0. 















H. 
H. W. Johns’ Asbestos Millboard, Sheathings, Building Felts, Fire-Proof Paints, Liquid Paints, 


Ww. 





87 MAIDEN LANE, N. Y, 


JOTINS 


ASBESTOS 
SECTIONAL 
PIPE 
COVERINGS. 


COVERINGS FOR STEAM AND Hot WATER PIPES, BOILERS, ETC. 
ASBESTOS BOILSR COVERINGS. 


JOHNS MANUFACTURING COMPANY, 


Asbestos Roofing, Etc. 
Jersey City. Cuicaco. PHitaveteHia. Boston. Lonoon 
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in for two 1,250 light, and one 200 light dynamos 
for Washington, D. C.; two electric cyclones have 
just been shipped to Washington, D. C., one to 


Machinists’ Supplies and Iron. 





NEw York, March 24, 1894. 

Iron—American Pig—We quote Standard North- 
ern brands, No. 1 Foundry, $13.00 to $14.00; No. 2, 
$12.50 to $13.25; Gray Forge, $11.75to $12.50. South- 
ern brands of good quality are obtainable at $13 00 
to $14.00 for No. 1 Foundry; $11.75 to $12.50 for No. 
2, and $10.75 to $11.25 for Gray Forge. 

Antimony—The market is steady and quiet. We 
quote L. X.. 9'4ec. to 93¢c.; Cookson’s, 10c. to 
10l¢c.; Hallett’s, 834c. to 9c., and U. S. French 
Star, 10c. 

Lard Oil—Prime is quoted at 68c. to 64e. 

Copper—The market for Lake Copper is dull. 
There are speculative offerings for March and 
April delivery at 9.60c.. while 9.30e. to 9.35c. are 
bid. For spot supplies 9.70c. to 9.75¢e. is asked, but 
there are no purchasers at these figures Casting 
Copper is held at 9.15c. to 9\4c. 

Lead—The demand is light, but the market is 
firm at 3 45c. to 3.50c. for New York delivery. It 
is reported that seyeral hundred tons have been 
taken at 3.45c., and this price is still bid. 


Philadelphia, one to Springfield, Mass., and an- 
other to Independence, Ia., besides twenty-five 
1% horse-power motors just shipped to the Howe 
Seale Co., Rutland, Vt. Other orders have been 
shipped to Des Moines, Ia., Burlington, Vt., Rut- 
land, Vt., Augusta, Me., ete.—Jndustrial Journal. 

The Bussey & McLeod foundry, Troy, N. Y., has 
resumed operations, after being shut down since 
Christmas. About 250 men have been furnished 
employment. The company’s Chicago stove works 
have started witha force of 350men. Charles A. 
McLeod, vice-president of the stove company, is 
reported as saying that should Congress come to 
sone definite conclusion regarding the tariff bill 
within the next sixty days, the prospecis for a fair 
trade would be good. 





Spelter—The market is quiet but steady at 3.85c. 
to 3.90c. Business could be done at concessions 
from these prices, but holders are not anxious to 
sell for less. 

Tin—The market is dull, speculative holders are 
asking 19.30¢c. to 19.35¢., but there is an entire ab 
sence of business, except in a jobbing way. 


* WAN TED* 


** Situation and Help* Advertisements only inserted 
under this head. Rate 30 cents a line for each inser- 
tion. About seven words make a line. Copy should be 
sent to reach us not later than Saturday morning for 
the ensuing week's issue. Answers addressed to our 
care will be forwarded. 








_An experienced foreman patternmaker wants 
sit’n; highest refs. as to ability. Patterns, AM. Macu 


Patternmaker wishes pos , 
man. 


good capable work- 
Address Box 184, AMERICAN MACHINIST. 


Wanted—Position as foreman of boiler shop: A 
No. 1 refs. Boilermaker, 20 Olive St., Lowell, Mass. 


Foreman patternmaker, desirous of making a 
change, well up in bridge. roofing and architect 
ural work. Address 435, AMERICAN MACHINIST. 


First-class tool maker, experienced on dies, 
hardening, case-hardening, moderate wages, dis- 
tance no object, wants position. N.Y.,AM. MAcH. 


Position wanted by all-around machinist and 
tool maker ; 7 years’ experience as foreman; best 
of reference. Box 45, AMERICAN MACHINIST. 


Wanted—A bright, energetic and reliable man to 
sell belting in New York and vicinity. ‘‘ Manu 
facturer,” care G. T. Moore, 91 Liberty St., City. 

Wanted—Position by a draftsman, experienced 
in coal mining, rolling-mill, steel work and general 
machinery. Box 44, AMERICAN MACHINIST. 

Mech. draftsman (Swede), grad., with 6 years’ 
exp. on engines and gen’l mach’y, wants position; 
best refs.; moderate terms. Box 46, Am. MAcH, 


(Continued on page 14.) 





DON’T ACCEPT ANY SUBSTITUTE FILE. " 
INSIST ON HAVING a 
NICHOLSON. 






3000 


VARIETIES FILES 
(X. F.] & INCREMENT CUT FILES. 


m= BERLIN IRON BRIDGE CO. 


Office and Works, 
No. 8 Railroad Ave., East Berlin, Conn. 


CHAS. M. JARVIS, Pres. and Chief Engineer. BURR K. FIELD, Vice-President. 
FRANK L. WILCOX, Treasurer. GEO. H. SAGE, Secretary 
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Engineers, Architects and 
Builders of 








The above illustration is taken direct from a photograph, and shows the construction of an Iron Truss 
Roof designed and built by us for The C. W. Hunt Co., at West New Brighton. Staten Island, 
New York. The building is 42 feet in width by 202 feet in length, and is used by the C.W. 

Hunt Co. as a Machine Shop. The side wallsare of brick and the roof trusses of iron, 
with iron purlins covered with slate, sothat no wood work is used about the 
construction of the building in any way. shape or manner. thus eliminat- 
ing entirely the danger from fire. This is one of the best designed and 

equipped Machine Shops of its size in the United States. 


SEND FOR OUR ILLUSTRATED CATALOGUE. 





WHEELER CONDENSER & ENGINEERING CO. 


e 89 & 41 Cortlandt St., New York. 


MANUFACTURERS OF IMPROVED 


SURFACE CONDENSERS. 


The Wheeler Admiralty Condenser, 
The Wheeler Standard Condenser: 


> Condensers for Electric Light and Powe: 
Stations, Mills, Mines, Ice and Refrigerating 
Plants. Condensers with and without pumns 














FACTORIES TO LET. 

At Orangeburgh, New York, 21 miles from New 
York City, on the West Shore, Ontario and Western 
and Erie Railroads, with switch from each road 
Two new one-story brick buildings, 75 x 130 feet, 
built on the most approved modern plans. Will be 
let with electric power, either singly or together. 
This location is unsurpassed for manufacturing 
purposes, For further information apply to T. T. 
P. LUQUER, Agent, 45 Broadway, New York. 


THE NEW FOX 
Universal Trimmer 


is the only onethat has 
an accurate adjust- 
ment of the gauges, 
Cannot be set wrong. 
Work must be correct. 
Time saved in Pattern 
making and all wood 
working. 

CATALOGUE FREE! 
FOX MACHINE CO., 
325 Nor. Front St , 
Grand Rapids, Mich. 

135 Finsbury Pavement, 
London, England 


COOKE & CO., 


163 & 165 WASHINGTON ST., 


NEW YORK. 


ENGINES and BOILERS. 


VERTICAL, 
HORIZONTAL, 
STATIONARY, 
PORTABLE, 
Plain and Automatic. 


Write fo. Catalogue and 
mention this paper. 




















The Greenerd Arbor Press. 


PATENTED DECEMBER 1, 1891. 

For Sale at Manufacturers’ Prices by 
A.J. WILKINSON & Co. 
BOSTON, MASS. 
send for Descriptive Circular, 


180 to 188 Washington Street, 








C.W.LE COUNT 








b 
SOUTH NORWALK, CONN, 
REDUCED PRICE OF LE COUNT'S 
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One Smal! Set of 8—by 14 inchesto20inch, - - 2h 
One Set of 12—by 1-4 in. to 2 in. continued by 1-2in, to4 in. 13.25 
These goods are for sale by CHAS. CHURCHI 50. 
L’t’d, 21 Cross St., London, England. a SO 





VOLNEYV W. MASON & CO., 


Friction Pulleys, Glutehes and Elevators, 


PROVIDENCE, R. I. 








anD TURNING MILLS 


COMBINING EVERY IMPROVEMENT. 
14 SIZES FROM 5 TO 20 FEET. 


BETTS MACHINE COMPANY, 


WILMINCTON, DEL. 





FITCHBURC MACHINE WORKS, 


MANUFACTURERS OF THE CELEBRATED 


FITCHBURG 


AND OTHER 


we 





SEND FOR 
CATALOCUE E. 


ENGINE LATHE 


METAL-WORKING MACHINES, 


FITCHBURC, 
MASS. 








ALL KINDS IN STOCK. 
Manufactory, SHEFFIELD, ENG. 
Chief Am. Office, 91 JOHN ST., N. Y. 
WM. JESSOP & SONS, LTD. 


Established a century ago. 
Medal World’s Columbian Exposition 1893. 


DRILLS, 
DIES, &c. 








Screw Cut- 

ting Auto- 

matic Cross 
Feed, etc. 


“Star” 
Foot Lathe 
Swings 


LATHE 














Scroll Saws, ui Catalogue 
Circular 'ree 
Saws, Lathes of all our 
Mortisers. Machinery. 





Seneca Falls Mfg. Co. 687 Water St., Seneca Falls, N.Y. 













ee 


DOVVVVEVUVUU* 


BUILDERS IRON FOUNDRY, 
FOUNDERS AND MACHINISTS. 
PROWVIDENCE, 


IRON CASTINGS—ARCHITECTURAL IRON WORK 


We furnished and put in place the iron work for the Dome of the West Wing 
of the State War and Navy Department Building at Washington. 
furnished for all kinds of castand wroughtiron work required by the building trade. 











R. I. 


Estimates are 





ROOT’S FORCE BLAST ROTARY BLOWER. 


For FOUNDRIES, SMITH SHOPS, PNEUMATIC 
TUBES, VENTILATION, ETC. 





SLOW SPEED, BEST 
POSITIVE — MECHANICAL 
BLAST, CONSTRUC- 
PERFECTLY ee 
BALANCED. TION. 





P.H.& F.M.ROOTS, Manufacturers, 
CONNERSVILLE, IND. 
Chicago Office: 501 Manhattan Building. 
8S. S. TOWNSEND, Gen. Agent.) 163 & 165 Washington St, 
COOKE & CO., Selling Agents. f NEW YORK, 
In Writing Please Mention This Paper, 





WORTHINCTON 
CONDENSER. 


ONLY APPARATUS that can 
MAINTAIN a VACUUM on EN- 
GINES and ELEVATE the dis- 
charge WATER to TANK at 
any height, 

This feature is appreciated by 
PAPER MILLS, SUGAR RE- 
FINERIES, COTTON and 
WOOLEN MILLS, 


HENRY R. WORTHINGTON, 


NEW YORK, 
BOSTON, PHILADELPHIA, 
ST. LOUIS, 


CHICAGO, 
DENVER. 
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+“ WAN TED:*: 
-e- ~G< 
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* Situation and Help” Advertisements only inserted 
under tiis head, Rate 30 cents a line for each inser- 
tion. About seven words make aline. Copy should be 
sent to reach us not later than Saturday morning for 
the Answers addressed to our 
crre will be forwarded, 


ensuing week’s issue, 


Draftsman and vise hand wishes position; has 
experience in designing stationary and haulage 
machinery, mine fans. Address W. A., 15, AM.MaAcu. 

Machinist & toolmaker, can handle help, draw, 
make models, invent & construct special machines, 
tools, etc., wishes position. Reliable, AM. Macu. 

Exp'd foreman patternmaker, well up in archi- 
tect. work, stair building, wants position; best 
reference. Box 332, AMERICAN MACHINIST. 


Wanted—By a first-class eastern machinist and 
tool maker, a position as supt. or general foreman: 
machine tools preferred. Ai references. Box 38, 
AMERICAN MACHINIST. 


Wanted—Position as foreman in iron foundry, 
one familiar with all kinds of light and heavy 
castings in green, dry sand, and loam; references 
from last employer. P.H. Fox, Am. MACHINIST. 


Mechanical engineer, 36 years of age, able con- 
structor and good designer, with fair inventive ca 
pacity, desires situation. is willing to take any 
position in his line. X. Y. 36, AM. MACHINIST. 


Blacksmith wanted by general machine works, 
to buy an interest in and take charge of black- 
smith department, fully equipped, with some 
trade; small capital required. Patternmakers’ 
apprentice with some experience wanted. Box 





43, AMERICAN MACHINIST. 





ESTABLISHED IN 1874. 


CLEVELAND TWIST DRILL CO. 


100 and 102 Reade Street. New York. 

55 Queen Vietoria Street, London, Eng. 

5 Neue Promenade, Berlin, (.. Germany 
Cor, Lake and Kirtland Streets, Cleveland, 0, 





FOR SALE 


IRON PLANERS, 


in first-class order, having been used in a 


MACHINE TOOL SHOP. 


SPECIAL LOW PRICES IF 
ORDERED AT ONCE. 


16 inches wide, 16 inches high, 4 feet long. 
aaa t ea worg ts fe 


1 
6 
4 
6 
x 
10 vs 
10 ~ ce 
go “ 
0° “ 


extra head. 


ts is side head. 
oo. = “* 06 .‘“* s aae.'* side head. 
ENGINE LATHES, 13, 16, 20, 24, 32, 52 and 84 in. 
SHAPERS, 6, 8, 9, 15, 16 and 22 in. 
UPRIGHT DRILLS, 20, 24, 40 and 68 in. 
RADIAL DRILL, 104 in. ** Improved.”’ 
GEAR CUTTER, 36 in. ‘‘ Improved.” 
SCREW MACHINE, 24 in. hole, complete with Tools. 
MILLING MACHINE tor extra heavy work. 
KEYSEATING MACHINE for Pulleys and Wheels. 
BORING AND TURNING MILL, 38 in., two heads. 
BOILER ROLLS, 6, 8 and 10 feet. 
BOILER PUNCH, 24 in., extra heavy. 


J. J. McCABE, 


E. BBULLAiO's |14 Dey St., 
NEW YORK. 


CLAMP 
DRILLS 


In two Styles and four 
Sizes. Send for circularto 


GEO. BURNHAM& CO., 
Worcester, 
MASS, 








If you have a Patent for Sale cr want 
Capital to introduce one, send $1 
by P. O. Order for list of names 
of Capitalists and Promoters 
through whom you may make 
your fortune, We personally 


INVENTORS 
eos 


assist in the sale of Patents of 


merit and make nocharge un- 
less sale is actually consum- 


FORTUNE! 


mated by us. Address, 
The Inventors Agency, 414 Sth Avenue, New York. 


SECOND-HAND IMPACHINE “TOOLS. 


ENGINE LATHES. 
l4 in. x 6 ft. Bogart. 2 
15 ‘* x5 ** Flather. 
15 x6°* Blaisdell. 
x8 * Fitchburg 


SHAPERS. 
15 in. Wood and Light Trav- 
erse head. 
18 in, Putnam Traverse head. 


x7 ‘ Bement. SCREW WACHINES, 

x6“ F. FE. Reed No. 00 Garvin, wire feed, 

x6 Perkins. * 2 Brown & Sharpe. 

x8 * Wm. Munzer. i es mis 
Bullard, “ § 


ne 
x 10°* New Haven 
x 25 L. W. Pond, MISCELLANEOUS, 
x 20 Perkins. 16 in. x 5 ft. Gage Fox Lathe 
> . square arbor and chasing bar. 
PLANERS. Gage Valve Miller. 
Lathe and Morse Crank No. 1 Brown & Sharpe Surface 
x 16 in, x 3 ft. Walter Grinder. 
42in. Gould & E. 


Gear Cutter. 
Garvin Automatic Gear Cutters 
Slate Automatic Gear Cutter. 
6 in. Bement Slotter 
10 in. Newton Slotter. 
No. 2 National Bolt Cutter 
Pratt & W. Die Sinker. 
5 in. Cutting-Off Machine. 
2% Pratt & W. Screw Machine. 
No. 31 Cutting and Drawing 
Press, 
in. Armstrong Power Pipe 


16‘in. 
Bros 
22 in, x 22in. x 4ft. Pond. 
8‘ x28 ** x7‘ NewHaven. 
DRILL PRESSES, 
10 in, Barnes Friction Disc 
3.13 Burnham Sensitive. 
2 No. 24 Spindle Garvin, 


Automatic 


* 46 ’ 
3 Spindle Pratt & W 
24 in. Cincinnati. 
44°* Putnam, heavy, back- 
geared, 2 
‘ ere adi: 13 
5 ft. Niles Univ. Radial. | Miakine. 
SHAPERS, 2 Bicycle Rim Rollers 
10 in. Boynton & Plummer. 1 No. 3 Toledo Power Press 
315 ** Juengst, Friction. 1 No. 0 Garvin Universal Miller. 


Also, large number of other machines 
and detailed description 


THE GARVIN MACHINE CO., 


LAIGHT & CANAL STS., NEw YORK. 


Power Presses 


For Punching, Drawing, and 
Stamping Sheet Metal Goods 
ot Every Description. 
Taper Rolling Machines 
a Specialty. 


The Coulter & McKenzie Mach. Co. 
540 Water St., BRIDGEPORT, CONN. 


FOR SALE OR RENT 


On easy terms, or will rent for a term of years, 
A Brick Foundry and Machine Shop connected, 
located in Canton, Ohio and available to tracks of 
three railway systems. Main building 3800x40 
with power house attached, and detached offiee 
building. Shop fully equipped with power line 
shafting and cupola, Address, 


NATIONAL HOT WATER HEATER CO., 
40 DEARBORN ST., CHICAGO, ILL. 


Write for complete list 





* yr. 








T ANYTHING INTHE 
LINg 
SF 


ogSoES DROP HAM 


RS, 
ROP NUTOMATIC DROP Lire Mee 


Miner 5 Peck Mtg, ©. 


NEW HAVEN.CONN. 


\¥ sh 





LARGEST LINE IN THE MARKET 





BLAKE & JOHNSON, 


WATERBURY, CONN. 


Builders of WIRE FORMING MACHINES 


With F. B. Manville’s Patent Sliding Former, 


For making articles from the coil, of either round, half-round, flat, or square wire, 


similar in shape to those shown in the cut berewith. 


order. 


Also similar articles made to 


Send samples of articles required, and mention quantity wanted, that we may 
quote prices for either machine or the goods, whichever may be desired. 


1” Bicycle and Labor Saving Machinery a Specialty. 





E.W.BLISS CO., 


1 ADAMS ST., BROOKLYN, WW. Y. 


‘Sassaud 
‘SSHONNd 


DROP HAMMERS, SHEARS, 
DIES AND SPECIAL MACHINERY, 


The STILES & PARKER PRESS 60. 








A. R. KING MFG. CO. 


ERIE, tith & (2th Sts., 
JERSEY CITY, N. J. 


MACHINERY AND TOOLS. 
Heavy Machine Castings. 





+ MISCELLANEOUS WANTS +} 


Advertisements will be inserted under this head at 
35 cents per dine, each insertion. Copy should be sent to 
reach us not later than Saturday morning for the ensu- 
ing week's issue, Answers addressed to our care will 
be forwarded. 





Cheap 2d hd lathes & planers. S.M.York,Clev'd,O. 
Auto. Steam Flue Cleaners. 
Machine drawings to make. 


Machinists to buy at bargain prices to close out 
Brown & Sharpe's, Starrett’s, Stevens & Stubs 
tools. Stubs’, Grobet and American files. Frasse 


Co., 19 Warren street, N. Y. 


| 


For Sale—1 pair of Crosby steam engine indicators 
for compound engines; 1 Buss, Sombart & Co. hand 


| tachometer, both slightly used, will be sold cheay 


Kelley Co., Erie, Pa. | 
Square, Am. MAcn. | 


For Sale—Secon4-hand drill presses.engine lathes | 


& planers. Dietz, Schumacher & Co., Cincinnati, O. | agents. 


Light and fine machinery to order; Foot Lathe | 


Catalogue for stamp. 
Calipers, Surface Gauges, etc. 
Send forit. F. A. Welles, Milwaukee, Wis. 
Wanted—To buy lathes and planers, 24’ and up 
Box 27, AMERICAN MACHINIST. 
For Sale—Two Lodge & Davis shapers, 32-inch 
stroke, first-class condition. In use about two 
years. Robt. Wetherill & Co., Chester, Pa. 


E. O. Chase, Newark, N. J. | 


Catalogue free, | 


| 
j 


for cash. For particulars address L., care ot 


AMERICAN MACHINIST. 


Introduction and negotiation of American pat 
ents and machinery to English manufacturers and 
Write for circular to Geo. Richards, M. I 
M. E., Mechanical and Consulting Engineer, No. 
Laurence Pountney Hil], London, England. 


Michigan Agricultural College offers instruction 
in mechanical engineering—four years’ course; the 
average expense of attendance at the college is 
$135 per year; the course is arranged so as to give 
students an opportunity to earn a portion of their 
expenses. Address Mechanical Department, Agri 
cultural College P. O., Mich. 





AMERICAN GAS FURNACE CO., 


Oil Gas Plants 


GAS BLAST FURNACES AND HIGH PRESSURE BLOWERS 


For the economical generation and systematic application of HEAT. 
CATALOGUES ON APPLICATION. 


No. 80 Nassau St., NEW YORK. 


English Agency: { 


Chas. Churchill & Co., Ltd., 21 Cross St., 
Finsbury, London, E. C., England. 





GRAHAM TWIST DRILL AND CHUCK CO., DETROIT, MicH., U. $. A. 


SOLE MANUFACTURERS OF 


GRAHAM’S GROOVED SHANK TWIST DRILLS AND CHUCKS. 


Endorsed by Practical Mechanics Everywhere. 





Send for Catalogue 





MACHINERY 


NEW AND SECOND-HAND. 


Plate Planer, 161% ft., one setting. 1 in. Plate. 

Shear No. 27, 30 in. throat, 34 in. plate. 

Above entirely New, made by Bement, Miles & Co. 

Boiler Rolls, 8 ft. 3in. between Housing. Cheap. 

Punch, 21 in. throat. Teal. 

57 in. Swing Driving Wheel Lathe, Double Head. 
ENGINE LATHES. PLANERS. 

20 feet. 4 Heads, 

Py a , ae 


100 inches x } 72 inches x 25 feet. 
74 7 69 ¥ 16 * 


51 oy “ 
48 “ 
40 
25 


24 


18 

ml 

14 “ae 

* 24 and 16 feet. 
5 at. 


60 
hae i 
36 
30 


20 =“ 2 
Mm 2 
ve Mm. 2 + 

inches x 12 feet. 1 Head. 
25 fe ‘ g «4 * 
Other S . 
Profiling Machine, P. & W. 
No.1 &3 Universal Miller,B. & S. | 8, 
1,500 Steam Hammer, Morgan. 
200 Bradley he Upright. 
Lot of Polishing Machines. 
Shafting, Belting. 


Smaller Sizes Planers. 

9, 12, 14, 24 and 26 in. 

12, 18 in. Slotter. 
Drills, Radial and Post 
Screw Machines No.1,2,3, P.& W. 
Dyuamo for Electro-plating, ete. 


Shaper. 


SEND FOR OUR LATEST LIST. 


GEO. PLACE MACHINE 6O., 


Warehouse: 511 and 613 WEST 13th STREET. 
Office: 120 BROADWAY, NEW YORK. 


TOOLS 


FOR 


SHEET METAL WORK, | 








PRESSES, DIES, TINNERS’ 
TOOLS, SHEARS, 


NIAGARA STAMPING AND TOOL CO., 
_BUFFALO,N. Y. — 








need 








PRESSES 


Adjustable. Improved. 
FOR TIN, BRASS AND 
SHEET !RON WORKERS. 
WORKMANSHIP GUARANTEED 


STRONG AND DURABLE. 
Send for Circulars. 


SPRINGFIELD MACHINE TOOL C0, 
SPRINGFIELD, OHIO. 
- NEW YORK AGENT: 
J.J. McCABE, 14 Dey St. 





THE CONSTRUCTOR. 


By F. REULEAUX. 
A Complete Translation of this Famous Work by 
HENRY HARRISON SUPLEE. 

Handsomely Bound in Cloth. S:ze 10x12 ins. pp. X VILI, 
31:2. With Portrait and over 1,200 illustrations. lrice, 
87.50. Sent by express, prepaid, on receipt of price. 

Order by mail direct from 
H. H. SUPLEE, 
339 WEST CHELTEN AVE., PHILADELPHIA, PA. 





Important to all Applicants for Engineer's License. 


A New Revised and Enlarged Edition of 


FOWARDS’ EXAMINATION 
Questions ano Answers 


RECENTLY PUBLISHED. 

Edwards’ 9/0 Examination Questions and Answers for 
Engineers and Firemen (Stationary and Marine) who de 
sire to obtain a U.S. Government or State License. by 
Emory Edwards, Marine and Mechanical Engineer. 

A New, Revised and Enlarged Edition, 240 pages. Full 
bound, in pocketbook form, leather, gilt edges. Price #1.50, 
by mail, free of postage to any address in the world. 

te A circular showing in full the very elaborate index 
to this important book will be sent free of postage to any 
one who will apply. 

BY THE SAME AUTHOR. 
TENTH THOUSAND. 

The Practical Steam En: ineer’s Guide in the 
Design, Construction, and Management ot American 
Stationary, Portable, and Steam Fire Engines, Steam 
Pumps, boilers, Injectors, Governors, Indicat« rs, Pis- 
tons and Rings, Safety Valves, and Steam Gauges. For 
the Use of Engineers, Firemen, and Steam Users. By 
Fmory Edwards. 119 engravings. 420 pages i2mo. 
Price, 2.50 

The American Steam Engineer, Theoretical 
and Practical; with Examples of the Latest and Most 
Approved American Practice in the Design and Con 
struction of Steam Engines and Boilers of Every le- 
scriplion. For the Use of Engineers, Machinists, Boiler 
Makers, and Students. By Emory Edwards, M. KE, (77 
engravings. 12mo, 419 pages. Price, “ 

Modern American Marine Engines, Boilers, 
and Screw Propellers. Their Design and Construc 
tion Showing tne Present Practice of the most Em 
inent Ex ers and Marine Engine Builders in the 
United States. By Emory Edwards, [llustrated by 30 
large and elaborate plates. 4to. Price, 85.00 

The American Marine Engineer, Theoretical 
and Practical; with Examples of the Latest and Most 
Approved Marine Practice. For the Use of Marine En- 
gineers and Students. By Emory Edwards. 85 engrav 
ings. 12mo. 435 pages. *rice, 82.50 

A Catechism of the Marine Steam Engine. 
For the Use of Engineers, Firemen and Mechanics. 
Practical Work for Practical Men. Illustrated by 63 
engravings. including Examples of the Most Modern 
Engines Fifth edition, thorcughly revised, with much 
new matter. 12mo, 414 pages. Price, s:2 00 

Modern American Locomotive Engines. Their 
Design, Construction and management. llustrated by 
78 engravings. l2mo, 383 pages. Price, 2.00 

tP" The above or any of our Books sent by mail, free of 
postage, at the publication prices, to any address in the 
world, 

TP" lMlustrated circulars, showing full tables of contents 
of all of the above valuable books, will be sent free to any- 
one in any part of the world who will send his address. 

ge Our New and Revised catalogue of Practical and 
Scientific Books, 88 pages, 8v0, as well as our other cata 
logues and circulars, the whole covering every branch of 
Science applied to the Arts, sent free and free of postage to 
anyone in any part of the world who will furnish his 
address. 


HENRY CAREY BAIRD & CO. 


INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U.s. A. 





WE LEAD, OTHERS TRY TO FOLLOW. 





If it is not true that we are building THE BEST BLOWER now on the 
market, why this haste on the part of others to discard methods of construction long 
considered by them as good enough, and why their efforts to imitate our new ideas? 


When you require a positive blast an 
write to 


want something eflicient and economical, 


THE CONNERSVILLE BLOWER CO., 


CONNERSVILLE, 


IND. 
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NEw YorK, N. Y. 


HARRISON SAFETY BOILER WORKS. 


ENGINEERS AND CONTRACTORS FOR 
Complete Steam Generating Plants, including 
WHARTON-HARRISON SAFETY BOILERS, COCHRANE FEED-WATER 
HEATERS, HEATERS AND PURIFIERS, SPECIAL HEATERS, 
COCHRANE SEPARATORS, CAST IRON TANKS, &C. 
Specifications and estimates furnished on receipt of details of requirements 
Works and Main Office: GERM <ipiagier JUNC.,, pment PA. 


: 616 Havemeyer Building. 


LANTA, GA. 


Chas. H. Willcox, 
Hunter & ‘aon 


Daas, TEx. : 





THOS. H. DALLETT & CO., 
YORK ST. & SEDGLEY AVE., PHILADELPHIA. 


ELECTRIC ile aaa 


Specially adapted 
r driving Machine 
ools, Cranes, Ele- 
ators, 
Pumps, 
resses, 
nd other 
Machin- 
ery. 
Wealso make 


Portable Drills, Hand 
Drills, Boiler Shell 
Drills, Light Drill 

Presses. 









Shriver’s New York Traving Cranes 


FOR HAND OR 
ELECTRIC POWER. 





T. Shriver mn 333 East Soth St 


MANUFAOTURERS OF 


TRAVELING CRANES of 1%, 2, 3,5 and 10 Tons 
capacity. to be operated by Hand, or wheelie: orinu part 
by Electricity. 





EMERY WHEEL 


NORTON 


Emery Wheel Co. 


Worcester, Mass. 





NEW COMPLETE ILLUSTRATED CATALOGUE FREE. 











Send for Circulars 
and References. 


HIGH SPEED POWER 


TRAVELING CRANES. 


Driven Either by Rope or Belt, or 
by Electric Motor. 
MANUFACTURED BY 
ALFRED BOX & CO., 
Front, Poplar and Canal Sts., 

PHILADELPHIA, PA 





CRANES, TROLLEYS, PORTABLE HOISTS, OVERHEAD TRACK. 





HITHER 


Oo 


— — OA TALOCUE. 













23438 & 2345 
Callowhill St., 


PHILADELPHIA, PA. 











Latest Improvements. 
No Jumping of Chains. 





No Jarring of Load. Anti-Friction Bearings. 
ADAPTED FOR HEAVY OR LIGHT LOADS 


IN 


Machine Shops, Foundries, Electric Light and Power Plants. 
EDWIN HARRINGTON SON & CO. (INC.), 





MACHINE TOOL BUILDERS, 


1515 PENNSYLVANIA AVE., PHILA., PA. 





RACTICAL 


By J. G. A. MEYER. 

The demand for back numbers of 
the American Machinist, containing 
this valuable series of articles, has 
been so great, that, notwithstand 
ng it has compelled us to issue 
special reprints of several of the 


of mechanics. 


The set of 92 papers will be sent by 
mail to any address in the U.S.. Can- 
ada or Mexico for $5.00, post paid, 
and toany foreign country for $7.00, 


articles, our stock is now limited to | Order now before our stock 
| complete sets, with the exception 
of two or three issues,and orders Can | 
DRAWING 99 hereafter be filled by the set only. 
7 A number of engineering schools 
are using these articles in lieu of a 
text book on this important branch 


of papers is exhausted. 


ADDRESS : 


American Machinist, 
2038 BROADWAY, 
NEW YORK. 








Will preserve a roof for TEN to 
FIFTEEN YEARS-—perhaps 
longer, without repainting. 

Unequaled for SMOKE STACKS, 
BOILER FRONTS, Etc. 






Send for circulars on Paints and Painting. 


10S, DIXON CRUCIBLE ct C0,, Jersey City, N. J. 






BSVeUe8 





COILS and 
BENDS of 
IRON, 
BRASS, 
and 
COPPER PIPE 
of every 
description. 





The National Pipe Bending Co. 
© 62 River St., New Haven, Conn. 





PCVCCOSSSEBOB 


PRA OOOO 2O8284844 












Style A, Three Jaw. 
Or CHAS. CHURCHILL & CO., Ltd., 21 Cross St., Finsbury, London, Eng. Awards at the World’s Fair. 


Ask your nearest Dealer, or send to the 
Manufacturers for 


_ THE LATEST 


Strong, Accurate, Durable, Cheap. 


THE E. HORTON & SON CO., 
Windsor Locks, Conn., U. S. A. 





Style B, Two-Jaw. 





application. 


THE CUSHMAN CHUCK 


CUSHMAN CHUCKS. 


We have recently improved our full line of Geared Scroll Chucks 
and have also added a 10% inch and a 15 inch. 


Prices and discount on 


Send for our catalogue of all kinds of Lathe and Drill Chucks. 


CO., HARTFORD, CONN. 








PEQ DRILL. 
THE D. E. WHITON MACHINE CO., 5 Oak St., New London, Conn., U.S.A. 
OR SELIG, SONNENTHAL & CO., 85 QUEEN VICTORIA ST., LONDON. E. C., ENGLAND. 





1884 PAT 





LATHE AND DRILL CHUCKS. 


Buyers should note quality first 
and then price. We have made im- 
pore ments which greatly increase 

he durability and accuracy of ouf 
tools. Please investigate our claima 
We carry a large variety in stock, 
and design chucks pote | chucking 
tools for special purposes. Have 
you read our late catalogue * 
SECTION INDPT. 





Jordan Planer Chucks, 


SEND FOR CIRCULAR, 


c.W.JORDAN 


4 Wayne St., 
WORCESTER, MASS. 


The National, 


INDEPENDENT, 
UNIVERSAL, or 
COMBINATION, 
Est’d 1882. Strongest. Easiest to change. Best finish. 
Reversible Jaws (patented) giving 5 changes in- 
cluding every possible position. ILLUSTRATED CaTa- 
LOGUE sent. Liberal discounts. Prompt shipment. 
Address W. WHITLOCK, 
39 Cortlandt Street, N. Y. 
Works, 1300 Hudson, Hoboken, N. J. 











JAPANNING, TINNING, NIGKELING, 


And all kinds of FINISHING. Best facilities for 
manufacturing small articles in Brass and Mallea- 
ble Iron, Send sample for estimate. 


H B. MAXWELL, 420 & 422 W. Court St., Rome, N.Y, 





SKINNER CHUCKS. 


Independent and Universal 
Chucks, Combination Lathe 
Chucks with patent revers- 
ible jaws, Drill Chucks, 
Planer Chucks and Face 
Plate Jaws. 
SKINNER CHUCK CO., 
New Britain, - - Conn, 
SEND FOR CATALOGUE, 








Write The Pratt Chuck Co., Clay- 
ville, N. Y., U. S. A., for free illustrated 
catalogue of 


POSITIVE DRIVING DRILL CHUCKS, 


made in eleven sizes and two styles, showing 
the only perfect system ever devised for 
holding and driving drills. 
FOREIGN AGENCIES: 

Ph. Roux et Cie.,54 Boulevard du Temple, Paris, 
France; E. Sonnenthal, Jr., Neue Promenade No. 5, 
Berlin, Germany ; Selig, Sonnenthal & Co., 85 Queen 
Victoria St., London, E. C., England. 








The Andrew Patent Drill Chuck. 


The only chuck ever introduced, me- 
chanically correct. Will hold the heaviest 
taper-shank boring bars, for all kinds of 
work, without marking or bruising the 
shank. All taper-shank tools with the 
flat ends broken off, used just as well as 
new tools. Endorsed by all prominent 
twist-drill makers and mechanical ex- 
perts. Send for Catalogue. 


M. L. ANDREW & Co. Cincinnati, Ohio. 





} CHUCKS 


ALL STYLES. 
NEWREVERSIBLE JAWS 
(DOVETAILED). 

New Catalogue Now Ready. 


THE HOGGSON & PETTIS MFG. CO., 
Est. 1849. NEW HAVEN, CONN. 


CTaNES 


CUPOLAS, LADLES, TRUCKS, 
Detroit Foundry Equipment Co., 


702 TEMPLE CourT, CHICAGO. | cernorr, 
New YorK OFFice, 182 FRONT ST. MICH. 











‘es }U) y) 








oe : 2 
ire NEW YORK | ne 
RY Branch: 265 State St., Chicago, | iT 
at Manufacturers of ” 
oS Drawing Materials, 
\ “N. Surveying Instru- 
eee =: N ments, &c. J. 
P; aragon Drawing Instruments, Extra and Best “Qui ality; 
German Drawing Instruments, Parag zon, Duplex, Univer 


sal, Anvil Drawing, Helios, Blue Process Papers, Scales, 
Triangles, T-Squares, &c. 
Slide Rules: Mannheim, Duplex, Charpentier, &c 
Catalogue on application, 


THEONEIDA MFG. 
CHUCK CO., 


ONEIDA, N.Y, U.S. A. 

Manufacturers of The 
Monarch Lathe Chuck and 
Hereules Drill 
Chuck, Write forcatalogue 
direct, or to 
Chas, Churchill & Co,, Ltd, 

21 Cross Street, 

Finsbury, London, Eng. 


ST’D INSIDE Weis CALIPER. 











It measures by thousandths from a tol3inches. Write 
for circular. 


J.T. SLOCOMB & CO., Providence, R.I. 


S BEVEL GEARS, 


Cut Theoretically Correct. - 
For particulars and estimates apply to 


HUGO BILGRAM, 


MACHINIST, 


uccessor 
BREHMER BROS., 
440 N, 12th St., Philadelphia, Pa. 


















3 5_%_BEAM CALIPERS 
= i [om SAARI 1 IN 5 SIZES 
S Ve = Any graduation, 
se | Also Vernier and Metric System. 
= | WARRANTED ACCURATE. 

i IT WILL PAY YOU to send for my circulars aid 
4 U prices. 


KE. G. SMITH, Columbia, Pa, 





Punch for Webb of Rail 


HYDRA 


The W. & §. 











PRESSES, PUMPS, PUNCHES, 


JACKS, VALVES, FITTINGS, PACKINGS, 
ACCUMULATORS, 


WATSON & STILLMAN, Proprietors, 


204, 206, 208 & 210 East 43d St, 


NEW YORK, 


IC MACHINERY, 


Hydraulic Machinery Works 





Forging Press 
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THE LODCE 





& Davis 














! i T 


NEW YORK. CHICAGO. 





BOSTON. 


WORKS: CINCINNATI, 
ST. LOUIS. 


[WJ ACHINE 


— MANUFACTURERS 


STANDARD .°. 


Toot Co. 


OF — 








Engine Lathes, Pulley and Turret Lathes, Upright, 
Radial and Sensitive Drills, Planers, Shapers, 
Milling Machines, Screw Machines, Bolt 


Cutters, Etc., Etc. 


O., U.S. A. 
PITTSBURGH. PHILADELPHIA. 





ENCINE LATHES. 


22’ and 24’’ furnished in lengths of 8, 10, 12, 14, 
and 16 feet Bed. 


With all modern Improvements, 









than 2 


OUR PAT. RADIAL DRILLS ARE BEST. 


Good tools produce good work, we use only the finest 
machinery and employ the most skilled Mechanics, 
hence, are in position to offer the best Mechanisms 
to be obtained at a moderate price. 





Dietz, Schumacher & Co., ‘i 
Cincinnati, 0., U. S. A. 








Gear blanks, pulleys, couplings, small fly-wheels, details of slide 
valve and Corliss engines, pumps, printing and cotton presses, 
and an infinite variety of chucking 
work may be produced on this 
Double Saddle Turret Lathe with 

wonderful rapidity. 

Because this Double Saddle Tur- 
ret Lathe has four simple tools 
cutting at once. 

Because there is absolute rigidity. 

Because there is enormous power. 

Because the machine is easily and 
quickly handled. 


THE LODGE & SHIPLEY M. T. CO., 


SHAMILTON 
MACHINE TOOL C0, 


N. E. Cor, Water & Market Sts. 
Hamilton, Ohio, U. 8. A. 


MODERN 


16”, 22”, 26/’, 32’ and 36’’ 
Back Geared and Power Feed 


DRILL PRESSES 


- A SPEC ECIA LTY. 
De __—  OOBRESPONDENGE ROLIOITED 








Nuts ! 


NOT “TO CRACK” 
""" TO USE. 


TRUMP BROS. MACHINE CO., Mfrs., 
WILMINGTON, DEL. 










EVERY 
MACHINIST SHOULD HAVE 


OUR CATALOGUE. 


It isa 704 page cloth bound book, A copy 
will be sent, express paid, to any one sending 
$1.00, and the money paid for book will be re- 
funded with first order amounting to $10.00 
or over. 





American Standard Gauge & Tool deine 


WILMINGTON, 


DEL. 
MONTGOMERY & CO., 


105 FULTON STREET. 
New YORK CiTy. 


Almond Drill Chuck, 


Sold at all Machinists’ 


T. R. ALMOND, 
83 & 85 Washington 8t., 
BROOKLYN, N. Y. 





Adjustable Blade | Reamers, 
in. to 2h in. 
Send for New Pamphlet. 
JAMES A. TAYLOR & CO. 








BOSTON WORKS 


35 Hartford St., Boston, Mass. 


Book on Gears, 170 Illustrations, $1.00. Job Gear Cutting 
of all kinds, Spur, Bevel, Spiral, Ratchet, Worm-Rack, 
Elliptic, Index Plates, Noise less, Fiberoid Gears, etc. Very 
aaa or large. Send for ¢ ‘atalogue. 1100 sizes of Gears. 


SENSITIVE DRILLS. 


COPYRIGHTED TRADE-MARK. 
Do you know 


that we make 

















This Drill is for light, sensitive and 
} ® rapid drilling. Has greatest power 

if when speed is gow, and is most sensi 
tive when speed is high. 


Power Hack Saw is made in two the largest, 
sizes, No. ° 
1 cuts off the best, 


line of Hand, Foot, and Automatic 
Feed Drills for 44-inch holes and less. 
Endless belts. 

Short belts discarded. 

Patented Improvements. 


g Send for No belt tension on spindles. 


4 circulars 





ooo 1, 2, 3, 4, or more spindles. 
1 NOVELTY Investigate. Read up. 
PO ani 84-page Catalogue free. 
-“ DWIGHT SLATE MACHINE CO., 
USs.A HARTFORD, CONN. 


HYDRAULIC FORGINGS 




































3 PIKE STREET, CINCINNATI, OHIO. 
UNIVERSAL RADIAL DRILLS. 
BRIGHT SURFACES. 
Manufacturers and Shippers of Bright Machinery, Tools, Locomotives, Stcam Engines, &c. 
For any of the fourteen 
stock is nearly exhausted. Price, unbound, $3.00 per 
are now carried in stock. Only complete volumes furnished prior to 1893. Address, 
BROOKLYN, N. Y. 
Consumes less 
thorvugh preparation for practical work Tuition $30 00 


WYMAN & GORDON, Worcester, Mass. 
BUILDERS OF 
BORING AND TURNING MILLS. 

Is not only USEFUL but is 

STEVENSON BRO. & CO., 
To learn all about it address 

years, 1880 to 1893, inclusive, may 
volume, postpaid. Bound in cloth, $4.00 per volume (purchaser 

AMERICAN MACHINIST, 203 Broadway, New York. 
Department of Science and Technology. 
ver term of six months. Eveniyg Class meets on M nday 


BICKFORD DRILL AND TOOL CO. 
UPRIGHT, RADIAL, HALF AND FULL 
[ | CME [ i( a NECESSITY to all. 
132 South Second St., Philadelphia. 
still be obtained, if ordered soon, as our 
paying freight or express charges). No separate back numbers prior to 1893 
PRAT omen see TE | Albro Worm and Worm Gear 
T e two years’ Day Course in machine work gives a 
Vednesday and Friday of each wee< for course of six 


power and gives 


months, beginning September 25. This course affords the > aT -eac > 

best possible opportunity for beginners at the trade to ab be Ete) resu | ts 

tain a thorough training in the use of all the shop tools 

Tuition for term of six months, $20.00, Tools and materials than an V other 
« 


furnished without extra charge, 
particulars, address, 


F. B. PRATT, Secretary. 


JIMACHINER 
| For Reducing and Pointing Wire, 

ESPECIALLY ADAPTED TO POINTING WIRE 
RODS AND WIRE FOR DRAWING. 


For Machines or Information address the 
Manufacturer, 


1S. W. GOODYEAR, Waterbury, Conn. 


CTEEL FROM 1 TO 40,000 POUNDS WEIGHT. 


For tuition and further = 
System. Infor- 


mation c heer - 





Blevator (0., 


411 & 413 Cherry St, 
Philadelphia, Pa. 














True to Pattern. Sound. Solid. 

CEARING OF ALL KINDS, CRANK SHAFTS, 
KNUCKLES FOR CAR COUPLERS. 
Cross-Heads, Rockers, Piston-Heads, etc., for Locomotives. 
Steel Castings of Every Description. 


CHESTER STEEL CASTINGS CO., 





CASTINGS 


Works, Chester, Pa. Office, 407 Library St., Philadelphia, Pa. 
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MORSE TWIST DRILL AND MACHINE COMPANY, 
New, Bedior 


Manufacturers of Morse Patent Straight-L 





Solid and Shell Reamers, Beach’s Paten 


DRILL GRINDING MACHINES, MILLING CUTTERS AND SPECIAL TOOLS TO ORDER. 


ip Increase Twist Drills. 


Meee RM. cb, 


t Self-Centering Chuck, Bit Stock Drills, 












FP. E. REED & 00, 


Worcester, a 





MANUFACTURE 


ENGINE LATHES 


HAND LATHES, FOOT LATHES AND 
MILLING MACHINES. 


Manning, Maxwell & Moore, 
Selling Agents, ttt Liberty St., New York. 
60 South Canal St., Chicago. 


W. C. YOUNG MFG. CO., "us" 
FootLathes, Engine Lathes, 


SHEARS AND PUNCHES. 








NEW HAVEN MANFG6. CO. 


NEW HAVEN, CONN. 


INON-WORKING MACHINERY, 


Planers, Shapers, Drills, Slotters, Etc. 








A Tl 


Lies in the ac 


will do better 
ascertain just 





can be made to produce ina given time. 


The Cincinnati Milling Machine Co., 


LLER’S PROFIT 


curacy and amount of work it will or 
No machine 
nor more than ours. Get our book and 


what it'll do. 


CINCINNATI, OHIO 





CASTINCS | 


For Machinery of any size, from patterns or 
drawings. Quality and finish unsurpassed. Prices | 
way down. 


L. E. HOYT & CO., 
WALTON, DEL. CO., N.Y. 
New York Agent, CLEVELAND FOOTE, 47 Broadway. 








ENCINE LATHES. 
HAND LATHES. 


Draper Machine Tool Co. 


Successor to LATHE & MORSE TOOL C0. 
WORCESTER, MASS., U.S.A. 


- PLANERS. 
» CRANK PLANERS. 


ARMSTRONG’S 
Pipe Threading and 
Cutting-Off Machines. 


Both Hand and Power. 
Sizes 1 to 6 inches. 

Water. Gas and Steam Fitters’ 
Tools, Hinged Pipe Vises. Pipe 
Cutters, Stocks and Dies univers 
ally acknowledged to be THE BEST. 

(ee Send for Catalogue. 
ARMSTRONG MFG. CO., 
Bridgeport, Conn. 














Pat. KEY-SZAT 
PATENT UNIVERSAL 
DEPTH ANGLE AND 
J-wWYKE ACO 
Fins Mach ts to E.B 


ETTING GAUG= 
SCREW-CUTTING CENTER 


TWIST DRILL GAUGE 


OSTON, MASS. Send fi 





SOFT CASTINGS, 


Made from best grades of Pig ‘oe for 
Light Machinery, Electric Work, etc. 


THE BURR & HOUSTON 60., 


33 TO 39 FRANKLIN ST., 


BROOKLYN, N. Y, 











a 
o 
o 


= ital ciGHTON SYRACUSE,N.Y 3 ee 
rte titibiti titi tibet 


MACHINISTS’ SCALES, 


PATENT END GRADUATION. 
Wo Invite Comparison for | Aegatens wit all others. 
EVERY SCALE GUARANTEED. SEND FOR LIST. 

COFFIN & LEIGHTON, SYRACUSE. N. ¥ 


CHAS. A. STRELINGER & CO., 


Tools, Supplies and Machinery, 


DETROIT, MICH. 














FOR HAND OR POWER, 
MALLEABLE IRON PIPE VISES. 


‘CURTIS & CURTIS, 


D. SAUN DERS 


21 ATHERTON S8T., 
Yonkers, N. Y. 
Pipe Cutting, 


THREADING, 


SONS, 





TH 
with strength and lightness. 


SEND FOR CIRCULAR. 


E PATENT WHEEL PIPE CUTTER shown in the cut combines simplicity 





Easily adapted to various sizes of pipe. 


Taping Machines 


Rolling instead of sliding motion. 


No loose parts to become detached and mislaid. All wearing surfaces are of tool steel hardened. Less 


friction of parts than any other pipe cutter made. 





JONES 









< e Capacity 
i F | 2 in. diameter, 


& LAMSON MACHINE CO., 


SPRINGFIELD, VERMONT. 


SOLE BUILDERS OF THE 


FLAT TURRET LATHE, 


ALSO BUILDERS OF OTHER 


TURRET MACHINERY. 


PUBLISHERS OF 


“RAPID LATHE WORK,’ 


BY NEW METHOD. 
(Hartness System.) 


SEND FOR CATALOC. 









'P, BLAISDELL & CO., 


Manufacturers of 


. f Machinists’ Tools, 


WORCESTER, MASS, 











BARKER’S IMPROVED 
NTER GRINDING MACHINE. 


NO GAUGES. NO BELT. 


| Every Machine Guaranteed. 
MANUFACTURED BY 


‘WM. BARKER & CO., Cincinnati, Ohio. 


SEND FOR CIRCULAR. 





BOYNTON & PLUMMER, 


WORCESTER, MASS. 


Manufacturers of 


’ Shaping Machines, 
Drilling Machines, 
Bolt Cutting | Machines. 


CHAS. CRURCHILL & ¢ & 00., Lt'd, 
21 Cross St,, Finsbury, London, 


SOMETHING FOR YOU 


TO EXAMINE! 


OUR NEW TOOL-BLOCKS 


And Accelerated Speed Machines. 


HAVE YOU ONE OF OUR CIRCULARS ? 
A Postal is Sufficient. 


HURLBUT-ROGERS MACHINE C0., 
SOUTH SUDBURY, MASS. 


HARD FIBRE. 


A Substitute for Hard Rubber, Brass, 
Rawhide and Leather, made Hard or 
Soft, in Sheets, Kods, Tub ying, Washers, 
for Electrical Insulation, Friction Bear 
ings, Noiseless Gears, Dust Guards, Pack- 
ing and General use in Machine Work. 


Send for Catalogue and Samples, 
DELAWARE HARD FIBRE CO., 


Wilmington, Del., 

















66 CARDEN ST., BRIDCEPORT, CONN. 
Pipe Cutting and Threading Machinery, 








RATCHET DRILLS, RATCHET DIE STOCKS AND 


om 
Trade Mark. 


And 15 Long Lane, London, E. C, 





THE VERNON 


Revolution Counters, Car Fare Registers, &c. 


~@ Positive Motion. 
Steel Gearing. 
Brass Wheels. 


Absolutely 
Accurate. 


S. M. BALZER, 


Manufacturer of Count- 
ing and Measuring 
Machines, 


129 Worth Street, 
NEW YORK. 








SEND FOR CATALOGUE. 


PORES STER MACHINE SCREW CO. 









Nat at at 
Manufacturers of Set, Cap & 
Machine Screws, Studs, etc, 


INSTRUCTION MAIL 


IN ARCHITECTURAL DRAWING, 
ARCHITECTURE, 

PLUMBING, HEATING anp VENTILATION, 
BRIDGE ENGINEERING, 

RAILROAD ENGINEERING, 

SURVEYING ano MAPPING, 
ELECTRICAL ENGINEERING, 
MECHANICAL DRAWING, 

MINING, 

ENGLISH BRANCHES, AND 


MECHANICS. 


To begin students need 
Send for FREE 
the subjeet you 





Diplomas awarded, 
only know how to read and write. 
of Information, stating 
to 


Circular 
think of studying 


The Correspondence School of 
Mechanics and Industrial Sciences. 
SCRANTON, PA. 


4000 STUDENTS. 








SMALL CRANKS 
AND 
ENGINE PARTS 
MADE. 


S 


FOR 


BES & CO., 


HOBOKEN, 


N. 
1300 HUDSON STREET. 


J. 


MILLING CUTTERS, 
FINE TOOLS, 

SPECIAL MACHINES, 
HARDENED ARBORS. 





THE ARMSTRONG TOOL HOLDER, 
For general use on Lathe, Shaper and Planer, 


Takes the place 
of 44 dozen forged 
tools. Saves Black- 
smith work, 90 per 
cent. Tool Steel, 70 
per cent. Grinding. 
Over 10,000 already 
in use by such firms 
as J. A. Fay &« 
Fgan Co., Fitch 

burg Machine 
: Works, Morse 
YW, Twist Drill and 
Machine Co., Frick 
Mr NZ =a | Co. and 1,000 other 
’/ 4 large concerns. 
- Send for circulars. 














ees atented February 28, 1893, 


ARMSTRONG BROS. TOOL C0., 76 and 78 Edgewood Ave,, Chicago, 
















CHAS. CHURCHILL & CO., London Agents, 


+s 
. 
THE ERIE KEY-SEATING MACHINE 
. a. a 
MANUFACTURED BY So as 
THE Bisa MACHINE CO., | a mz 
O2 Peach St. ~ 
ERIE, PA. : The cut represents [= 3 foal w 
y our Stationary and Lad >> 7) 
Portable Key - Scat 5 oo < 
< ing Machine. whieh a nwo 
— fully meets all tl aml Wl — = 
= requirements of af @™ « <>) 
= machine shop, om y are furnished 1S > = = 
S with one, two or three Arh as KF = ao 
~— lesired, to cut auy width of “sls at rs) <i ce 
_ 0 2 1-2 inches wide ce a = — 
= 115-16 inches Arbor works has “ a 
in all bores from 1 15-16  ] 
= inches to 3 inches diameter, sc z ag x 
i} EB and cuts seats 12 inches q> . ¢ x= © 
a long. = ——| a 
2 7-16 inches Arbor works in all bores from 2 7-16 inches to | Bb oo =— 
6 inches diameter, and cuts seats 16 inches long. ce = 
we 7-16 inches Arbor works in all bores from 4 7-16 inches to cA 
inches diameter, and cuts seats 26 inches long 
With an attachment for the purp« eats can be cut in holes had a 
as small as 1 inch diameter, by one I 1e cutter. b j— =| 
If the work is heavy aon too large re d on machine it y—} 
can be detached fro m stand and used as portable machine. ee -— 






















BARNES’ 


New Friction Disk Drilt 


FOR LICHT WORK. 


Has these Great Advantages; The speed can be 
instantly changed from 0 to 1600 without stop 


ping or shifting belts Power bs gage can be 
graduated to drive with equal safety the 
4 smallest or largest drills within its range—a 
wonderful economy in time and great saving 


in drill breakage. Send for catalogue. 


W. F. & JNO. BARNES CO., 
1995 RUBY ST., ROCKFORD, ILL. 


ENGLISH AGENTS, 


21 Cross ST., Finssury, 








LONDON, E. C., ENGLAND. 
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pendent 
Turn Tables, Testin 


= Pulleys, 
INJECTORS a FOR Ail 





WM. SELLERS & C0,, Incorporated 


PHILADELPHIA, PA, 


MANUFACTURERS OF 


MACHINE TOOLS, 


TRAVELING CRANES AND SWING CRANES, 


Operated by Electricity, Shafts or Inde- 


Hangers, Oouplings, Etc. 


Engines. 


g Machines, Shafting, 





CLASSES OF BOILERS. = —— = 








i ine ALLSTATTER 60., 


HAMILTON, OHIO, U.S. A. 


OVER 300 VARIETIES AND SIZES OF 












= —<+-+ a A t 
DOUBLE PUNCH AND SHEARS. 


PUNCHES AND SHEARS 

















Skilled mechanics prefer them. 


Live dealers scll them. Send 

for Clete. «6 6 ke we 

L,.S.Starrett 
ATHOL, MASS., U. 

















WELDING MACHINES 
AND DROP HAMMERS. 











in quantities, write to THz Jongs Bros. ELECTRIC 


YOU HAVE ANY SMALL ARTICLES 


in Brass or Iron that you want manufactured 


[F 


Co., 28-80-32 West Court St., Cincinnati, O. 


‘IMPROVED —_- 


groomer, |VOLNEY W. MASON & CO., 


MANUFACTURERS OF 













UNIVERSAL 
TRIMMER, 


For all kinds of 
Pattern Making, Gar 
Building, Wood Joining. 


Work absolutely true. Send — 
for description. Hundreds § 
of Leading Firms use and 
recommend. 


American 
Machinery Co. § 


Detroit, Mich. 





Pat. Friction Pulleys. 


“Two Medals Awarded at Chicago Exhibition.” 
PROVIDENCE, R.I., U.S.A. 








BECAUSE IT COMBINES SO 
MANY GOQD POINTS. 


It requires no change for varying vressures of 
steam, can be placed in any position, is simple in con- 
struction, conveniently eome at for cleaning, and all 
valves or other fittings required are auch as can be 
had of any dealer. 

Do you want to know more about Rue’s 
**Unique” Single Tub be Injector ¢ 
If so, send for Catalogue describing this and many other 
styles, and containing also a great deal of information about 


WHY IS IT “UNIQUE”? 


injectors of use to every engineer or mechanic. 


Rue Mfg. Co.,118N.9th St., Phila., Pa. 


THY 





Riiiaks FOR 
STON BO 





aS METRO Ch 








DETRICK & HARVEY, 
MACHINE 6O., 


Manufacturers, 


Baltimore, Md. ™ 















ive) SPECIAL MACHINERY. 


WE HAVE A FINE LIST OF 
OPEN SIDE PLANERS 


Ready for Immediate Delivery. 


ESTIMATES CIVEN ON MACHINES 
IN QUANTITIES. 










CATALOGUE OF THE LATEST DESIGNS IN 


MACHINISTS’ FINE TOOLS 


TO BE HAD FOR THE ASKING. 


STANDARD TOOL CO., 


ATHOL, MASS., U. S. A. 









MABE YOUR TOOLS WITH A STEEL STAMP. 
XWe ORO STAMP WHS) 
123 CHAMPLAIN ST. 
CLEVELAND. OH/O. ) 
SEND FOR PRICE LIST NO. 4. 


THE PERKINS DRAW STROKE TRIMMER, 


An Indispensable ote 
for ench Wood- 
workers. Latest and 
Best Design. Infringers 
Prosecuted, Trial, not 
orders, solicited. 


PERKINS & CO., 
a Grand Rapids, Mich. 
STOCKS, NEAVE & CO., 








NO KEYS. NO KEY-SEATING. NO p SUIP PIG. STUART’S PATENT 
Compression Wedge Coupling. 


SENT ON TRIAL. 


3 Can be attached or removed in a few seconds 
= injury to shaft or coupling. 


SIMPLEST and BEST in MARKET, 
Also the Cheapest. 
Send for discount and illustrated Price List of 20 sizes. 


R. J. STUART’S FOUNDRY AND MACHINE WORKS, 
NEW HAMBURGH, N. Y. 


without 








ROBERT POOLE & SON CO. 


ENGINEERS & MACHINISTS. 
TRANSMISSION. MACHINERY 
MACHINE MOULDED GEARING 


SPECIAL FACILITIES FOR THE 


HEAVIEST CLASS OF WORK 


BALTIMORE, MD. 


LEVER ROPE. 
y i) W) 
oa SSSS AOA 


ARTHUR'S PATENT, SEPT. 22,1891. 


SSS 





ARTHUR'S “ UNIVERSAL ” ROPE GRIPS, 


Save the Expense of Hoisting Goods by Man-power. 
Have you Power in your Building, or can you 
put in Electric or Gas Motor? 





Please write Gen’! Machine moe 








Manchester, England. 





THE ARTHUR C0., 


to us, 86 John St., N 














? 


15 incH To 25 
Heavy, 


Guaranteed strictly 


The 25 inch is 
to the heaviest 
work 


Machine Shops, 

















15-INCH PILLAR SHAPER. 





Powerful and 
Rapid Workers. 


in every way. 


in Iron and Steel | 
Mills, Engine Works, and 


Agents: CHARLES CHURCHILL & CO.. Ltd., London, England, 
SCHUCHARDT & SCHUTTE, Berlin, Germany 
EUGEN SOLLER, Basel, Switzerland, 


w HENDEY MACHINECO. 


TORRINGTON, CONN. 


MANUFACTURERS OF 


IMPROV ED 


PILLAR SHAPERS. 


INCH. 


first-class fF 


adapted | 
class of | | 


etc. 








PILLAR SHAPER. 


25-INCH 
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THE BUCKEYE AUTOMATIC CUT-OFF ENGINES, | 2° WA 


We 


SLOW SPEED, MEDIUM SPEED MANGFACTURER 


vas A AND HIGH SPEED ENGINES. | s————OF IMPROVED 
=i = Simple, Compound and Triple Expansion CoRL. SS; STEAM ENGINES 
a Engines, High Pressure Boilers. — IN pve. VOR 


2d COMPLETE STEAM POWER PLANTS OF HIGHEST CoNTRACTS mL ETE 
ATTAINABLE EFFICIENCY. Address TAKEN FoR EE poy 


BUCKEYE ENGINE CO., No. 26 FRANKLIN AVE., SALEM, 0 FRICK COMPANY, F070 


“ONTO” GAS ENGINE WORKS ECLIPSE CORLISS ENGINES, 


SCHLEICHER, SCHUMM & CO., 40 TO 2,000 H. P., ALL STYLES. 


33d and Walnut Sts., PHILADELPHIA, Send for Illustrated Catalogue. 


B h Offi N York A ALSO BUILDERS OF 
ranc ce, ew York Agency, ’ , 
246 Lake St., CHICAGO. 18 Vesey St, N.Y. Electric High Speed Engines and 


ines Ice-Making and Refrigerating Machinery, 


AUTOMATIC 
ILIGII SPE ED 
; = wi ‘> ’ 3d | 


— ——— ywer. Send for Circular. HIGH PRESSURE BOILERS b -- ] A ip 4) WESTON ENGINE c0., 


egg to POST, N. Y. 
























































B ACKUS W ace MOTOR C 0.» ie ‘deasimeatin J. AND ee REPRESENTATIVES 
SULTAN SCHOLL & CO., 126 Liberty St., N.Y 
= iEO. D. HOFFMAN, 82 Lake St., » Chicago 
H M. SCIPLE & CO.,3d & Arch Sts. Phila, Pa. 








a COMPLETE POWER PLANTS “™ _ = 


GAS AND GASOLINE CORLISS STEAM ENGINES, STEEL PLATE CHIMNEYS 
ENCINE. |TANKS AND STAND PIPES, AIR PUMPS AND CONDENSERS, 


The Simplest Ever Made. FEED-WATER HEATERS. 


vay send forCatator. | PHL ADELPHIA ENGINEERING WORKS, Limited, 
A boy starts ityrequires only SAFET) VAI OR ENGINE | ) Long Distance Telephone 1781. Philadelphia, Pa., Uv. &, A, 


Ih Guaranteed cost of runnin ‘. sa 16 Murray St., New York. 
Wr 


Me z 
ie cent per hour per Gener: re W: _ 
oe catalogue. Address BOX sone Agate Wanted. 


Ae 


Wer SEME ence co.| STRANGE, BUT TRUE!! 
Taz New Process Raw Hive Geans 


ASTONISH THE 
MACHINERY WORLD. 
They Outwear 
any Metal. 


~Over 35,000 Engines in Use 


Guaranteed to consume 25 to 75 per cent. less Gas 
than any other Gas Engine doing the same work. 





WEBER GAS & GASOLINE ENGINE. 
Simplest and most economical 
engines on earth. 
Fully Guaranteed. 
™ A boy starts it, requires only a 


































THE FINEST 
CATALOGUES 
—— EVER 

| ISSUED. 





They require No 











(gaa es —— 38 Cortlandt Stree ee Ne qh es Ne 
AMES IRON 1 WORKS, OSWEGO, {15 Sita! Sn Eee 


| g v! = an They are Noiseless si Arch Strct, Philaphia, Pa 
= and Clean, 
"NEW PROCESS RAW HIDE co.,| © HE LAS E * BODLEY CO. 
) ~ CINGINNATI, 
\ - ENCIN ES. 








PATENTEES AND SOLE MANUFACTURERS, 


| SYRACUSE, N. Y.. U.S. A. [SX 


PUNCHING »° SHEARING MACHINERY 
Si BOILER MAKERS ROLLS. 3 
’ New Doty ManuracuriNc ©: | 
» anesville - se __Wyfedsin, | 













ALL SIZES. 
Simple and Compound 


CORLISS ENGINES A SPECIALTY 


HEAVY SLIDE VALVE ENGINES, 


, Shafting, Hangers, Pulleys, 
Belt Elevators, etc. 


pi Gs ONOVER RO 
ONDENSER 










































erate FRICTION CONE CO. TE CONOVER MFG. 39 Conruanor Sr NY 
’ ——. HANGING AND STANDING 
r, gones =P. PRYIBIL 
tere = 3 498-510 West 41st Street, — 
BOSTON, MASS. & ~- NEW YORK CITY. 
; 2 Machi 
LONERGAN S SPECIALTIES “a Pattern- Making Machinery. 
Oil Cups for all Purposes. Sight Feed Lubricators, Pop <2 “a Band, Circular and Jig Saws. 
Safety Valves, Check Valves, Water Relief Valves, etc. —w~~J Feed Planers, 


‘** Clipper’ Injectors, and other Steam Appliances. 


J. LONERGAN & CO.,211 Race St., Phila, Pa. Suge 


CATALOGUE FREE ON APPLICATION. 


A > dé Hand Planers, Lathes, Boring Machines, 
wry . Etc. COMPLETE OUTFITS. 


=4 WE GUARANTEE a ee designs, materials 








eS “Z Send for our Illustrated ‘Cht: deseo * A.’ Name this paper. 


_ DRY STEAM. | .MOFFET, PORTABLE oniL. XN. & F. BROWN, 


afl UNSURPASSED : bad rp dong Ng ENGINEERS, FOUNDERS & MACHINISTS. 
eouen ASA e} 


3 gr to o Centrifugal REAMER ee SH AFTING PULLEYS 
= mma + | | 











Estimates aaa Plans fur- 


































Steam Separator. : ished for transmitting 
Runs with Steam nisne¢ O! ransm1 ting 
For § upplying oo ae Will work in any — HANCERS, Etc. f = ~ Pow er by 
"ace Se ; position. Compressed Air. — * Ls ae 4) H 
va Pee is Friction Clutch Couplings. ¥| ee f ORIZONTAL 
* ead ‘a Mi | in AND 
STEAM SIRENS, ~ VERTICAL 
. ‘ [ WHISTLES]. j 
Manufactured by er ee SHAFTI NC. 











KEYSTONE ENGINE i MAGHINE WORKS Cond for Cingular, Yo Seer rencee’ | 47 Dey St., New York. 


Fifth and Buttonwood Streets, Philadelphia, NEW YORK. 


* Also for Brecting same, 
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BROWN & SHARPE MEG.CO., 


PROVIDENCE, R. 


=o te 
No. 2 


VERTICAL SPINDLE 
MILLING MACHINE 


For many kinds of work this 
machine is preferable to one with 
a horizontal spindle. The oper- 
ator can m@re clearly and easily 
see the work and more readily fol 
low any irregularity in the outline 
of the surface to be milled. 








opel & HICKMAN, 280 Whitechapel 
Be —y Li 
GeRMa coy SCHUCHART & 8 ai a 59 Span- 
aise . Be .O. all T« me . 
Ger masa sy. “6 TTC MANN. Anabeshe rstr, 5 Ber- 
at w. 
FRANCE FENWICK PRERES &CO., 21 Rue Mar- 
tel. Pa ° 
= RANCE- rr. a + Spam ER, 140 Rue de 
uilly Pute 
PRs viom 4 ILL.- aRED. i: RICH, 23 So. Canal St. 











DOUBLE AXLE LATHE. 


NILES TOOL WORKS co, ™*0nia™ 


NEW YORK, CHICAGO, BOSTON, PHILADELPHIA, PITTSBURGH. 


TH 











To Those Interested In, or Using Valves : 


We have recently made improvements in the manufacture of JENKINS 
BROS,’ VALVES, having increased the number of bo:ts, thickness of flanges, ete. 

We shall manufacture ONE GRADE OF VALVE ONEY, suitable for high 
=» or low pressure steam. The Jenkins Discs used in these valves are suitable for high 
for low pressure. We guarantee all valves stamped with Trade Mark. 


JENKINS BROS, 
Boston, Philadelphia, 


BEMENT, MILES & CO., 


PHILADELPHIA, PA. 


——BUILDERS OF-—— 


METAL-WORKING MACHINE TOOLS 


FOR 
RAILROAD SHOPS, LOCOMOTIVE AND CAR BUILDERS, MACHINE SHOPS 
ROLLING MILLS, STEAM FORGES, SHIP YARDS, BOILER SHOPS, 
BRIDGE WORKS, ETC., ETC 





New York, Chicago. 











New York Office. Equitable Building, GEO. PLACK, Agent. 


SPUR- AND SPIRAL-GEARED 


(““ SELLERS’ MOTION’’) 


ANE 


MADE BY 


The G. A. GRAY CoO., 


477-483 Sycamore St., CINCINNATI, O. 












20 SIZES. 

From 22/x22’’ 
to 96x72” any 
length. 

















ouUR NEW ‘No. 3: 


MILLING MACHINE 


now READY For 


IMMEDIATE DELIVERY. 


WRITE FOR 


SPECIAL CIRCULAR AND PRICE. 
25 
OTHER SIZES AND STYLES MADE. 


MACHINE TOOLS 


- = OF ALL KINDS IN STOCK. 





MANUFACTURE 


GANG DRILLS 


of improved design, with two, three, 
four and six spindles in four sizes. 
The spindles are made of tool stee!, 
have steel boxes hardened and 
ground, with provision for adjust- 
ment for wear. Tables are counter- 
balanced. Ask for the 


MACHINISTS” CATALOGUE. 


WESTERN BRANCH: 
98 Washington Street, Chicago, Ill. 


PRATT & WHITNEY CO., ™=r25%,90%%- 








BILLINGS BALL PENE 
MACHINIST'S HAMMER. 


Drop FORGED FROM BEST TOOL STEEL. 


SUPERIOR TO ALL OTHERS IN DESIGN, 
MATERIAL, TEMPER AND FINISH. 


mE BILLINGS &£ SPENCER CoO. 
HARTFORD, CONN. 


England—CHARLES CHL 'RCRILL & CO., 23 Cross St., Finsbury, London, E. C. 
France—L. ROFFO, 58 Boulevarde Richard Lenoir, Paris. Russia—J. BL OCK, Moscow, 


WARNER & SWASEY, 


NER & OHIO. 


MANUFACTURERS OF 


TURRET ENGINE 


LATHES. 


IRON AND BRASS WORKING MACHINERY. 
SEND FOR ILLUSTRATED CATALOGUE. 


MANNING, MARWELL & MOORE, 


Manufacturers and Dealers in all kinds ot 


j| sxcimsnsrs TOOLS - d cehlene 












































Cuts, Photographs 
on application. 


“¢ 


4 and Prices furnishe 
Lowell, Mass., U.S. A. 


wy 


Manufacturer of ENGINE LATHES 


& from 17 to 50 in. swi 












The Celebrated 
F. E. REED 

, 16-inch Swing 

Engine Lathe. = 


TULL 


oul 
_ 







CEO. W. FIFIELD, 


111.113 LIBERTY ST., NEW YORE, 





We carry the largest line of Tools and Supplies in the City. 








7 ji 
UPRIGHT DRILLS, 
CUTTING-OFF MACHINES, 
KEY-SEATING MACHINES 


AND 
SPECIAL MACHINERY. 


Write for Catalogue and Prices. 


THE W.P. DAVIS MACHINE CO., 


ROCHESTER, N. Y. 


a WYMAN‘ GORDON 


WORCESTER, MASS. 


i 
yt : 








J. M. ALLEN, PreEsipent. 

WM. B. FRANKLIN, Vice-PrEsIpEnt. 
” DROP FORGINGS F. B. ALLEN, Seconp Vicr-PRESIDENT. 
a WOOD Conner VISES — J.B. Prerce, SECRETARY & TREASURER. 


Reel- 4 














‘THE ACME MACHINERY CO. 


CLEVELAND, OHIO. 
Manufacturers of 


ACME BOLT & RIVET HEADERS, 


Acme Single and Double Automatic 
BOLT CUTTERS. 
Cutting from 1-8 in. to 6 in. diameter. 
Also SEPARATE HEADS and DIES. 


FOR SALE CH EAP. 


We intend to take out several of our old style lathes from 14” to 18” swing, 6 to 
10 ft. beds to be replaced by 


IMPROVED HENDEY-NORTON LATHES 


and offer them at moderate prices. They are in first-class condition, some having 
been used less than a year. 


THE HENDEY MACHINE CoO.,, to’ 


See our Advertisement on page 18, 









PAT. DEC. 5, 1882. 
PAT. DEC, 4, 1883. 
PAT, AUG, 25, 1885, 








Manufacturer 


Walu.M.cARPENTER &_. 





THE GARVIN MACHINE CO., "39.4%" == 


PAW TUCKET.R.1. 





APS & DIE 
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